i j j i ■ [ , i)iu i [ ni ti !i" jr v i 1 i " \f n j f ir 

'< irv *l> . ) II '\ i iW • : >\ i . p i ?M i \\,\ - 

growth). 

ii 1 m it uk.i n v I st l\ i. if so sit 

5 ite^J.M si 1 1- i .i < i nmii .i,! i , liu ,>-i n« a 

i i ii [< i n t in I in fit lii t r^i u' i .ih ,| ^ u e S hi! \ 

, io ni t 'not in n I ud ir i ,at , <. l'i s a Klitm V -l 
it! i- i ;,i' 'i i_ i i i 1 1 

\; Ik t k,5s: r ftr t lhsusir-- ioL {..7 5k <-s ,\nir 1 ^ -i- k\ 1 ,ir >^ *h 

H t ,it - n M j *■ 1 i n t ' 1 I ill 1 ] k ins 1 <1l K I js 

>U'1\ >s» t 'St 1 f I f fll > <lt 1 * 1 vftptds. i Mi OSvl 10 

I I O f i< t ► bl "IT ' I ^ J t 1 U t I . -M lit , ( 1 * . II 

r* 1 1 ii « i»^' i - '_l 1 n 1 r, 1 J! ^ * 11 . i 

I * ca-s be used t® mt tfee folbwmg biological a.e*iviy£s 

3.5 

6>fia Or, 1 i>.y \h Ih 

V11 . 1 i t,i 1 it 1 m 1 1 " v u mi • 

is<r*usbii, i\ % \ n u 1 3 * \ . ] u LMiit ansmih? 

Ms b 1 11 1 r |. 1 J 1 at f ^ tit 1 j, it*) e 

JlU's a I Ii I I, 1 < ! U 1 t illlsttTili 1 > -.f^'Tlts 1) it NU-rf so 

j p mi lit t a i t Lt 1^ 1 • it in ti ^ s ' it , on .1 v 

1 t [< [ ' - ' ' l >- 1 — L 3 1 t Si UdS lillJi i. ' Ji 11 f 11 

>tt T * ts mlv t •• ^t < Ik < tr - t ^ «mk ^ ict-i«Bce 

;15 T 1 ? ^ » x , ( i \ t n 1 1 f t 1 ■ t 1 |'ii 1 1 

! P* - 1 ' , , 1 v ut| 1 ni i 1 t,i 1, - 1 1 1 > *] ir - ' j , ,1- , 

i^mm ^< ; 5 i the cJmrieesed ckIs tbeFS be ' j Jul " 'uv , Ktn.it v irh -, c 

[ 1 n, ' 1 (1 ' iv*. Iri'sn n~ .ir K^rc^iJ >t i n%n, \ 

« it! , J Nui CxKcr In,; 20" ? -Z I , ( iv^O }. h^tsauTiiU M et j] , ( j^-t Rts-^vb 
30 S3 I 107 1112(1993 Fmmurn M ct»lj lmmnx-nix< 1^ ^^-^|^i-«>4* 
katJ f rt^j tf t t sv^ l ^ s, u.-i.-i |i ,t,; ( ix;i K^r- 
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*' 1 ^ i'nd 0 M i I , I 1 ir i,i j i ! ct r 1 t ^N* 

S i J no 1 -T . ,'je-u fufjj t~ - n ,1*11 \ ) t vUl 

t. tutu i l\i jv i t ->-U H>n <n uh jh k-^ ^eo+pojatctt H 'etfie'Kt- in 

^ l rr h.i- u < i i ■ t -kfik , - t -> in. < ix ,il tv fin *ncr \ tr i\ 

h 1 >UnO i> IV ni lt(U))%v i „ * 1 > , f I i. iiOr^K^Ai 

k>j i ml , tr (I -| s u i i ) v <■ *^^i t 1 „l lJ 

i<} Ok l ! ,t. i i iuI fit i,i i i ! i- ii i 

fl i . m . , ^ I I s I ik i t,fi o ^ s. mset 

ia.^n*caiKxlMffcr>? UK 1 iolh it.'i-"^ . ruik-oKlv <, i.— s ii,. .\] 

}o u^UruUJe Uie 1am rikxi poiv'ii^-^i.t.' 0 \ A i K * \ iV<^ 1 eq:;cris:c • 
* it * . J n , t t ii t 1 1 , chultdh * wvtv > ivv , ru r it' ufi, " < or t~ nt • 
§5 bv, t ll i I i r,,l tj i 'Ki" il in i i \ r n ui\!ijiiK\hi <; 

; H ip r 1 i I i t'l * H<> ,i t , , ill l I ' ti s. - iU& s M»bt; 

■ I 111 I i W I 1M 11" In )' 1 '''I' 1 j t I ' dl I 

ft i | i. lull i. . t. J l . t s ^ , ; , . h l I [ 

Jot e\amp>e ,it S Patent \^ \><»* <»*2 > *v>4o* arM n m>, * <■ d>u hi, n 
20 koosposaied by reference. 

IV Vlh Mid m I I ■ !r Mil II .< I- " <- us, ]'<>;-,• i 1 ' 

ji < a k n mil > i t H i ni , ,r * 

It 1 ^ ( liv« l v 1 1 " v * > H| Il U \|.f p~ 5 V, t I k 

pWLNEO, p-SV2CAT, pOG44, pXTl asd pSG available iVam Stratagem pSVm, 
25 iki, f i J h_ i i V jii .h , t ijn l f 1 I \ p,"i N \^ 1 and 

1 1 i ^ : i * i i tm i * 1 1 in i i iii u p in t 

\n\ vtsi . 1 1, t i m it h u l 1 1 t . ii 1 1 i , i i urn- l * 

-3 t . m- ' t\ S itu 1 t | p i i Mi It i t ii it - 'i 

i> x ikh slnivto' ts.- pi "n <r <r .d < i ■ i *t 1 I ? ti 

i i 1 i | h it r in J it'n ^p. "1. MHNih\ip p Ha 
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1.1 iM t Kii ' s f l \AJ p k it i ft f r kt n . i i i i h- her 

^1 d ,i trot ( \ \ \\ in f c ttk \\> \ * i \> i, ii In ■ , > 

tl t'l ~ i J [ l,i 1 il, . I i » >i, - I 

ot e v*t u UP till i let ,t 1 l r f l tr \ 

$ pffiTX^?!^ fr t ]>i>«WU.<E ^ < it s I fl| it ^ i ■ C i ll I 

t ( Ilk I I UJj 'ill 1| J If ■ > . > i S I. i i> i 

it k add ( v L » art: c % is. th u oi atur& of th } o 'I U 

"hl.Ml'Ua^ ^Vk 1 , . .- 1Mvv',vk^WbC 

lit'' 1 II f k > < I | 1 tl t > I' I i k | h V I I tf 1 I 1 1 I 

10 to six moatls. 

* > t i i t i i. i I l i i ' r it \ ii 

v * 'i t ill 3 ilk i. i I k I l ii 1 i ll ,i,i u Ion 

tru soy : < t ;j.> ,rmi! ■ i| ; lh,,: h> e , tnl,._ • { v, v It ' H aJ^ 

- u rntl irk MfK i-l- ii. v U tl ■ k" u its "its r k \c 1 iY 

55 mm -> 1 - , i 1 i r Ml . - 1 i ' ii[ r i ^ t i iu, ih \ik| 

'i^i'l iv ir ,e n I < i > lli l i fl k T 1 t t i t'bmtft 

the vu^ <>t «\vH H kl ii t * ) hVt I i i - si* >i Mt irfRMtik 
v -< i 1 1 n t i i n hi i i li r i i b n f i 1 - » l ik K 

4 X A k> , kJ] k J I < > 'It t ' I l I k s. ll ► Jl 1 f . v Y t i *k il it L I t t - 

20 eKsssris. s D«N^en to- 1 „ iti i .it m ...tM. ill -k ! i ettwn- 
iiNCUv.e.l iV ^ ]"vruhtL„ ,u I . r i s i 1 i ct^ i's 
.1 i til <K l'l. t * i. rht i'Mlt'lu.i i I i t a - t > I- |v K 

^ ml- i kt,t«k,' ,< ( i k htl tk ut it Ih'IuIm it <f ^t^i^K? 
a«fe^d m mn~&fmmtmmi or less cmipktdy dsfes^kted cells, sues as, for 
.3? e> ^ > . r t 1 i - i i , ,u i .1 1 i Jl k.1 ,st | k ,1 

, 1 XL. t it 'I l i i i x ' i . t 1 ^ ' i l i L 11 It 

In-jth* ik 1 u I - q ten e s s t n d i < <r > m tl'- ^ r 
vul 1 • it, ih , . - nJi -ii 'i i • 1 . , > „'i; T o ,i ii it - u ^ 

Ui v u^h P^^*<i' U I i i t i it i > ' i - 1 i i i '1 r K 

50 ilt ti . A \ ton tl i, o i >>5.» r > c -uV Ukovrse *■» H ,^ 

if r s f 11 ( i f i > ill \ , r, it ' 'tk tiWMfnt 
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i« i 'J j t 1 ,it ill . > i - f Jx - i > > > ^ . il jj !. 

elbv' v 1 i * aj^ vkilt a tV i r i t i 1 hi t 1,^ n!i|r 
i' > I si i/t tit mm dt) 

\ - r^r. r^J n *■ * - 1p rj ri K < p unit al «. ^; ii ^ r mt «, 
5 th mt t*H | t i . ii v ) all * f u i nl *. l r t n>\ d H ised suc^ 

■sn t\lh t -Hi i i 1 i I i tl i »t f ii'i i! v tot si u f ' t "u.rKnW 

tis>«es Jhioat « ) u< - ■ i i-r.ir\ ' tii i Ii s k\ sid i - ksc t - statin * OnMA 

I f t | i 1 , ,|l I I fllW.lt Hit I U ' t» • [ I 1 1 I'll L J | 

procedure. 

1(5 ItieraU t iL if ,Mi vi \ i t ^i ^- , - t 

ii .dt, t it j <- d i s Kull itn t if ht r'i . ft>mero < 

it'KU f ■ .J lr 11 i ii i 1 > r ( i i ti it > , t ( tH " t f i 
ddsvery mgfaxfe are known ra the M 

\ tviru | tli t \ i | i . ■ i i J. . 1 i i ui.t . . ; 

15 x ii in « n i i i te.M "*.C:Ji i t . |< , u'it it i t u <i „ i Oi 

t r i t f it ' > 

J ( t l t l l t > ) t ll lUtll .1 Mtt tli v w J [ J 

jt mi u.h lipu.ttt'i tukt-m ii n ; tm ear*' -o'it 

^ k } fl i J- .it 1 1 H if t n» It If 

20 1 <• t 'iK 1 t lli tditti ? > i . . i i xtti 1 1 us on p * c 

tl, Hi J ll t [ ll 'vHf I 1 It r If )tft U I i 

^kin-in npu, ti t, I - m t. a t > tt , i neutral 

srvirdt K t i > , i - -i] i i 11 t t !ih 

1*1* L.1 Uplt i " 1 It t .111 ! | i t 1 1 M ) 

25 fiuck , ,o .1 t ifk i - k 1 . i" 'h' ~ i n ■ Jt > i i 1 1 i! . L , r a 

I dss)na UN. \ S^ave « .1 P?,v ^\vsd Set USaUS^'^ M 'NlKMKf wl c - 
hrrcsn incorporated bv r-efc o .\> i K < "■, »% - ■ r. >: al.. Proc Nrd. Acad Sc$. USA 
ll' ,s i v « T i X S} \ (.ii h, ,it j iui . tt», t i - 1 [ i if , 1 
t ii'i.,ti.',[MD bscuij B^l Stk' t! ! i' t >o*i IS |i<«> % h 

3*5 hcrcti e i re^rmu^K in Sintcttonal form 
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t I 1 >l 1 1 ll I - > 1 ' ,>ll 1 I !> 

- li > -\ ; i\ tr 4 an )( iI^TMi rnc ; r 

iH i„^ i ij i . , , i in < , ' r n -j ,p > ,,u ,i 1 ,r 

Win! i land N > (Net y i. S-cL ti «: >> P l %_ I Li, s t^iH" 

5 84 14 P-74 s\ so , m ■ - i til I* Oil - i , ■, iv^kibk 

w\ k id« ixaasftctjce (DPAB/DOPB) md DOTAP/DOFi <B Jnimn 
< >f! f iij i> « r < t ill „il 1 1> i iMi ii 

" hMt ^WvHfoun *l ^ v H I *>u ih it' o\ . HH < I in „ 4 J, 

Lt ' ') it , i ri i i ! i, i,i, i tu E i i > -, . t I H » E \P ! s " 

SO 1 ' ' I ' ,i^H f ftl nil I M i i • ( >m I 1 ^ ' l - (KHM \ 

I ^ ^ t ' ' til lot n W t P li'T'/i if P,X Si.1 

s \ *■ . ! - v .1 > s 1 ii i.i ei i ii Luiporatsd K ndbivaii^ Simj.ls»s ittttVuJi . i ! > 
use J to j ( t Lpan id maief sh 

1 1 iLn riL t i m li| < i i •> lj t J I; s i ') i% no t \-ar h 

S5 'u li I p , \h i i i 1 i " I ,1 ii 1 1 t il ■ [in l i U 

I + ' 1 ll I I it ll 111 I v I I 1 >' I I 1 I \ K 

i j tt i tt Ji ■ • - I -\ v. ,1 i 'i'f i I It > u Ixl siKxerH 

{T>OKt\ o «>I<w nh^-vhs U nst> '-sn hh »X>W l ?<r xmir c^xr*. 1 1 r , t , K „ i 

■S $o tH* nsf* ' I "< t i t s i hUUU ' fX'IM , n l ir r + i il i o n ei,tt^> 

$) M^Ih.I 1 r t tk i^ipev^a^ur ii \, il > * n > ^ mile art, 

S r t l f < mi i i I. ,1( ■ , ! i I , 1 •( h n ij'i - 

II ■ ll | 1 JlU , -I -t I I l"H i ' r i j i i,|l ' j , ' ! i 1 J , i M iff , 
i Ls« js.i 11 ll Ol I. 1 1 It I t I i ii ! tl ,x . ,1 \ I , it 

i- »i ii ion > I v h-i > T s 1 i{ I ' t "\\ k ' ji I { i [ n j K 

;.'!< ii,, i 1 i , i ' - »« 'i , , t ii tpi i , 1 t- .f - r i ) mil. hi i i 

► tl I t" i I i. i III K 11 I II' Mil ll I 1 i t ' 

day wkh deionued w*s« f be *mrpte in lb > i k v I v , . h jjp^d vial 
i K i i i i > ^th^ Y,Me ibs u T l niti.u it i i k ' \Jl^ in tl 
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i s t - wiMin h i i i i» n ' 11 f rpl r u | i it iU t r 1 1^ 
I j . .. 't 'Hi im iu k i u . il 1 1 1 1 i ki! * t in 

k. V L' < It |. . ll'jl u )i li li t l aII i it" .u 

'ew&c^tSI W u H ul i tl t t v.-fi \ ^ -v sn, , , si 1 ! 

in I |i| . i >' i ,i ' i . i , i i it <. i I C "v, m , in it 

art ^et- ctj. S >a,t ^ ^ x ' > > t- <n -m > \^ •* I 1 k -J UnJi i-. 
k'fi'iitxtnM^wiU'v ,1 < iij \ tl \ s n .iiiul u ir be 
f ■• i 1 t i i i f ' i ( 1 > 1 >" 'I ti>^e anj 

-xih- o-|i luV< ^li^Unp wsth a WiTi ■ * r r ai m! " ■ 1 > 'i »u> k >> art. 
pce-uik i^ i t 11 ,l h lu t ii . } l i il t! o" 

i it<ll hpg t»es h x\ mi to be entrapped is added s.a a suspenses of 
r > i r , J \1 \ t. a n i h i > .it- ,n > 

th Ir * i iln - [ n I >1 11 u a\ i n , i M kli cMh <A i i t 1 f 

iv^uiiu imHu \k n i r ct ) i il s ' I n >'\ i, th r 1 e p^ mul 

lipids NfHA ' I III 1 - 1 i l 1 C 1 li I i ii r\ t k- 

v I t ' J It. I I > I li'L t x I U| ; v ,> I HM Ji* N M\ 

mi in. i J* r il * . ^ t j i 1 1 i p ik i I i x o -n hu-b 
►,t 1 i a ii it v l . an i. ,i mrn i > i- . t i« < - m . 1 ' t 1 1 \ > \ i? 
iP I .iti puul ef i< i it i ! i .'i , . I t y>4-\ WiJ t t 
1p^>ll 1 ^ ei t iniiV 3U 5 d *.Ut 4>VJi \ i J^phv*. \ct3 

( 1 97(, } 441 629; Oltro « al,, Bbetem, SiophyS- Re*. CamiBUti. < 6 977) 76 83 6; Fratey ei 

p n, \,i \ ,i vi hM <- ~ 1 1 " ^ f t r t, 1 1 1 v i i n it 

isfuPt^tn- l\ fu«t W ^^ < " - '' >M »nJ Tr.«"NC-p!«w 

t,a[i<i tu iKt >i -uai* t Chen jP > 1 1 ^"ok^ F dRd 

F»|»hJil|orou s O Pfo N*5 \jl S_i t S \ J ^ \ ^ .1 i t i J i n\ 

V'tllv^ ^I'l' I" - VlK tit Hit 1 ]i ! ' fefUrSKC 

i i t h - t ' ut \ ill h t " it I It -N.iMt 1 "{> 

Piite "1>, rlvra'u^ Vk^l fee fi<^ Ji > s t t il » it - \ | , J tanon 

vuli k ' u N .> l < st It-.t^p t b* t*ii. iti <» »k ruuri l 

I S P^knt N>> >» ' " l ^ u In j<- k i']v' l ipn dl\ rt. i v t* v t 

t v (C ICvtj'n ' 1 ii r il . idi i i tr ^fn 



* S PitiV\.>', '* K-->- ' ""-7 1 " v;Sn N "- * SR' -m-x ^ ivn <;\ 
-' c \ 'v' ~ < * m 1 m hsreus 

it - lh rditiii i u I ii k t I i , r i > 1 v nit (. 

aid morums I S ! akr, \ ^ - * < ^ : ^ ^ * . ^ ii 

5 i«t"i . niut ' U Ii jI W^VO h k hm m-K' , i opu.ikr r rdvmt O 
r lu I Sm . [ < i> S , - i.i ! ■ s 1> ii in J 

I - mi „- n> •> i ) \ Ik - v - t t s-u. t i , ii 

ur ! I ■ i> mum' R N \ k .In ijr t , x >\ ^ ^c;\1mv fulliv* 

RenovjTUi** from wfndi the T« t »n I H-.. • r - . , . . J< h u. 

;0 i i In t I M 1 v Ml i I iki h\ i It i \h h Roa vikora 

hi I s-j.fs.xmxi Vim-* i > s i H u ukt-mi us,, human 

IT C T l E hh-U ]', ! \l ' pVO kl.1t ' 0 IE. il' J .,lklJtiN. UM' >js 

lh tro I 51 . r i > u< i u* i w j i t umvkt - ^<_k -jimi vt Ime t* 
t - i -i <> i m , k I mii | . 1 i j k \. i, vdl shki n < ■ - -a- d hk > ,k 

IS but are mi IMM ui, tin PESO*, PA3R R~2> R-AM, PAI2, VT- lf-t?-H2, 

RtRi hi RU" l,V I' Nmk s .i=kI ^Hl ^v^vka.ikrj inMijfe 

t -i ~ k n I m - i Uil y hi ui s v pn ) h l nl n sis 

It t r n r u 1 t i <. L) ' " s k i i, m u 1 f i 

Ail. V ,1^1 Xl < H Mlt.L + t t 1 i 5t| - t Iv 1 i. Il| i 

1Q f 1 ^ i irj i' sa's r e 

« it l I 't i rcMitnet ©r<. ed to a hpsci amd tr < muster* , h 

I'm ' ,tk„„ 11 t' ■_'t't!.' s ' , ir , t s i at, ,m i f . . h- ulivS 

hi k pu il 't k,n iv* - I h \Lhict' * ll Lv tti > kk l ltni j 

k> ipk> I ' ir li ^ ui dl nir \ ni\ Jlet r i v 
25 uV^'v M .i ► '^\c^( it 

Ii, .u'*.' t ■■ j _'k o ?t^«xvsuM-.! »avivo, with 

Mil t ll [ i > i ilU I 1 ' I 1 .u1 I n i >l l .,H I e 

j i it l li 1 1 t i ] i k i i ii , i h .i \ ^"o n i tn s 

i<l1 t v. it T„ k i , it. ^ n.f L t ii d ji , n „^ it i . k * in,, 

.m C\t>%^lM I ^ l-' s OV^-U VNi^l^t 'f^M I 1 I it II 6i\ \ II t c Ihi k- 

Ml 1 n ^ >' -hi— k ,i i i ii in l i v , F jrthf iMr? 
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adeaovimse , m: -vac-dues for; stei^ i i m Excellent. 

>t \ i ' tiMv.,!' \ R tt i ! n ,\s i R>> R. > l> s 3 ' u 2 < r ill 

u k m s Ms * I r. frni ' r i Ibil er M ate if J tit of , rUM- 
. jJl >t 1 1 1 ( r - 1 u\NTTH lo fk' h n s ,' >1 > , 

5 (R0*nf«M. M A et si. 1 ! W\ t Science >»M < J '4 Ros*nteld et al , 0992) r*il 
68 J t -) 5 V ~ » T 11 1 c )i iiu i'st-r m«l * u. s 0 Ut: 1 '1 t CM tt ^ -l 1 u tu 1 
v 1 s 1 m, ih "i ir > * 1 ► M>r r . > 1 - atis-e turn? 1 St t* i 1 Proe, 
Hail.. Acad. Sci. USA 76mm). 

*■ 1 I .J '(mi il 1 if u mU iiitli 1 t 1 1 it r 1 i >■ lv -sM ( t 1 
l» .\4ii \ t r, 1 m.H mi ; 11 Uf ^ tt w 1 - >- 0* u < >n 

RuhiiM. -IjI t< l-l^> "Z 1 sefK-dT^d tnwt Hw 4 7*g. 

>" 1 11 t a \ 1 1 ( s \*1 if(*U*«#1 7 1 ttWil- ut •! '.n.; 

365:691 -692 < 1993); and U.S.. latent No. 5,652,224, wfcieh asr« herein inawporated by 
t h 1 t I ' t < 1 I ft > ' > r 1 \ ' » x I is -i 1 i t 1 li n in 

15 ■ e "h 1 ' tt ». < 1 th I r. 1 1 -il in < i , r utii 1 ^ I id 

I » ill '1 1 ..It I, Ittu 1 >C i ' ,s ,v H. I - i if 1 t J v . tt 10 

k <. in 1 tt L r in jjj ti ' \ " 11, 1 1 < . 1 \ iv. 

Vs \ " II i \ ml Ml Nttjl It v t I I •_ 'tit t ^ 1 I 

5*!' 1 *llK Sit J ' , . '1 It 1 I j ir tl f II t l1 „ v I "I 

■>© ds"kut L' 1 iu- -r 1 j u " lai »c f e J ell 1 1 " t -iuh idm 

fi'^l-'i tin "' T < I H I I I, s "Il si III I- ipi , it , 1 

^ s in < v -) <■ \ p-Ur \ 1 1 .! MrL-.-iv hi>» pu\t, l\ ^'0 t ' pf Hirer 

+ .i ^ t sM\s! }.ki <t f t pit itit mi t 1 Lit 1 lit h n t 

cells. Rqjlkatios deftcks? adetiminises may bs dieted i» one or tnore of all or $ 
25 jissfiion of ihe fbHouniL- _s - I t E ^ ? t i ' 2 o i It 

Sis kvd^ift t*t o iMUx*itv^ , i Uvuh 'tint t m tt tt 

dn Os 1 . u\ 'i iu\t ^ \\ s . t - , t if" ji t < Mioses tlidt 
t i , d>t as' i^kuu, f ti i t h U> X % m Kfvosm 

'd ittt-U I :-N'"{1^0)t in, tt^ MT't ^ dt' t^A M^-t.', tut rttsu^itf 

JO JNA int R-d dn 1 s ^ \ t s ''oin; ^ 1 1* < < s - 0 base pairs. tf^-W 

can be pa>:k^cd and cas) integrafe. bm s m . i < «% A is- linked to alniot 4.5 
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ki> M* th \ ■* t< r rtt xii £ i irid using s» Si <AVs << ^.h> uK t S««, fw 
exaiwpfe, U.S. PttMtNai. 5,139,941, 5,173,414, 5,354,678, 5,436,146, 5,474,935, 
5,478,745, m$$,M%m, 

S «Kl . tl TI (. i ! - ru * ' I rlt\5 (.f. m im a tp-s Mti 1 i V h ^ 

t-1 t J i \ H t ' I kk . (Ji tl J + HI \ 1* f l' \ \\ ■> d I 

is . dm 1, „ . mi j net i ( ^ - id „ , : < -~ : ' n ' -i S n u< ? d i M <ie i Mr 

dl^T^ \ I )U vWu * u Sf E < F^ i , Pu ^ i !l-la>'ii it' 

VAA' u\J i ihv i tr*s h)t\{i > ; c \ it- i. ■ hi x 1 it* t i d- i 

10 I l t „ l 1 1 ' 1 I j I III i ) I I , » itl x ii r I 

i'h^ pLnt y .in i' i i i M i ' i. -i\r.iMnr;f: 

t. n< < in -.t 1 m < I , . > i .. t! l'i d Linii l J .tit 
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5 n i In i it f i t ^ ) t Jiu i on i 4 t ■* n i f r us 

J < > i '( i v i ii' I > 1 i i m p i ill v ill ' pi i J ^ i v s 

iv^'i p N ip nJ i'H'1, i i i ,u k i s 1> t i Lk u - . t_ ml i .it 

" il pphwMO is h <n> i x v >.,< iu ><\ ojh t. v m^^ii^- art krMvs,?? mth'S 3d 

k'wtM it i J Mil h I > - M :i , J <t ,K or tlKtris 1 Kn K r *id< * ^ _^ 
■it-., i-.l^,t ss> ;>ui - k ail f cit- n 



i3 Ir j m i r - i 1 li 'i^t lo il ti . \r\iW , 

df jmgktgeseshi is «mes to which ialiibko-ry iMkieace^ predcmthtaie. R&stifteM $t al, CeU 
-( - I- , l' 1 ^ hth i -ii ins- ^ , in „i 1, i i fi i , u ' ioi t< i - irwr 
i*mtl xihi->ui it Mis .i t |i< . , u i nv , . w m n nrlsvm- 

jCM'lCp'llv 1 k ll It idld I S i I" ,UVm- — I v W L 1 ibttfJ 

20 uiuNpiti - td< rp t II Mmn i I i i i-lit - .t f "i el i« in M 

liktl V, j.1 . i It U f W IJ 0 1 1 t 1 ' r > I , ' U ' 'l| 

T [ ' - r i i' 1 i v ' i 1 i I i i ii < i s ^ i t h 

v I i 1 i ni - > \ i i s 1 -! iiv - > s 1 i ( >uMh <u mi 1 \ 

ti i i n t i j .-t <. i I i _ n I ^ ■ r, _h i i 1 3 i 1 s . { 

25 *vme t\pe& l n ,>'i i^-, v » - v i, • < r . r , j 

(34 <' vih i.i-i ^ l , I m t-. II ^ V i 1 1 n ei \ - J 

ii ii * 1 i . i l >r< p' b ms P.v ?« f T 

fi/W^to?.. -^4bb*.' 4tdh«\n%^Kf f / bctuc*. V< H ^U«53i lt« a 

nmK it } \^"oK^ ' >.cr« I'^ns th>- -tr .c. >■ t s ^ j k l < .» it- < u 
< s ? rr\ir'?f v^mtcant - \ c\ an u t if ^ In i a->- t du , ,j h> 




441 mm 

trntnertofd 
1 ill. " i 

ii«ui^ r if r , ,it t h ..(.nt Ii xit . 'Xtt^JtetM 

U .Ul ■ , . t 31) S JlJu Ul I .11 ..lit .1 t k M W U*K lit 

mi ihvkxv , U ■> it - lr ii it t t Mi 1 'it- IB I ij'jUr v i 

Ocular -WuVr a^iv ,,b vsrh -e-\av u inrru>n \*hu*- cm K> lu>afvrl 
*3 {^nucleotides and ^peptides of the present tme^on fuuJi.&oii 



L 11.^11 .i'li' Ml Htlii iNH 1M ,1 .'I •! * .1 i HvtttlN 

15 K'\,\h pah A it',\Ali\\- t ...i, t J.jt.'j..n .<t t „r^i n a,t'ii .i. 

^ell tn . <, -it it if ■> ii v ii in i J l ^ l v.l » 

.'1 ' I il 'II w , ii i m - . ■ , «- 1 , U llif^H < l l"t ? 

(.•V-'^W *5 JW- 7|s><s 97Hs kln .i Uannet u>? (.<■/., i^>W. J„> 2^1-3 12(1 978), 

:h c»n bcttttttd With »1C killnrfjMi > }i ^ki> .i^ 
et>tion(iBc4KiRgfo1iistatijt>3 agesnist andfor 
anumnii* M^' ide, hmar nvi \ nt-df> ho n °> or^, arthritis p^.sn^ 



if, d^soitders ami/or states 
nucleotides and p* ypepti 



a i i, 1. 1 1 1 , iK iumk-.i >= 

■ l |. O LI 1 - 1 ML 



irthriti* 



1 4( 



it it -t . I i di ,[ i i ' I l li ' , ] ' -10. < Hi i -v.fi 

i„\ ttix dtiii\e<i A\'ts5i>J I 'in i 4m , .1. -l lift- s statist mWs 

Uml.plK - <T t\, O 1 IH Ml Mr k K, It vl Ol \a V &f 

1h tin r hi i . it' II tf iK i I h ^ , ».r - 

:? .V. r ..'l luf^iK's - li.^i > > * > i i -S IU ^ i ti m 

f ]t i i i * i • i u r [ iu |o ik J - i id ii > li i lit [ > , ' 

i, |Hon t i H - i * I i i -if tr 'it'hx ri o luit^' 

j . t ,i i ' 1 1 i i 1 ' ii 'rum j .<t !,u ii i. . oi 

. i,„ i 'I , j r ^ . _t i . 1 ( ti^i, .t l | i n t i.h . i jl Ji-\-,Mt' 

iO i tvr >1n ill ii i I mH Ii I t pv ' \ 'is' m u U ull 

DkiiMi . at rht ( < ihkit- / evef 

- > 1 ■• ' acrea-s^d -II si viv; ir rhc inhibition of apopt sis. jfeat 

35 Hdlil I. t tt< K'> II ! f ll ll-^ll Ls \ , > L| 'I \n t t 

i d-iill i Wi ll ' 111- J ii i iJl I -I ii lt[ nit js 

jk -Kru. .s t - " 1 -ri 1 ' i o n n t - p i i i ' iilu u htit t>n 

liHtvYk' < vHut <l f l",'l ... I t l I I ' I I M | \ ! i l' \ 

'll, I 3 r t 4! .11 lj I'l n ll < 11 .1 .III It , KT .v " v ,«l 

Hi ii I i'v ' i i li it ii r j i *'i i i t i i i i t i i i 1 i 

M i a i n i . t , u i I \, n i a ! i n ■ i t . r j r - t n 
k t jf i ,i. jt , ; n u - ti i iu» i i di- > 1 ^'M 'ikik.n: 

*c]« s si j s ng v <sSfvJ ui><. Ho ii 'kM.Mvti t i , » ,n >i -i >l . _ 

^1N<. U t > 1 1 N \ S t j I i 11 f( 1] I >HS t j f I U« 

2::? v 1 .* I' i i',. i i ' 1 1 it h i ii ' i H 1 lit )k ''1 > .1 i *i M s 

> av\ £ in si 1 1 I int i i .it i • (it I 

it si id .1 1 in. _t k ^ i i lit i lit 

* vi ... v 1 s p k ( i .H I Fill n t f 'it tu s^\1 to mhtbif 
[ r i' - - .ill i i i ir 'i' . , ii \i -'^cJjKik 

30 Addttu i li i > . • i _ n I i . I ctlf - i & ihsi 

cmM he rreat*d i.u oaected bv fofeiausv^ pfiU;i>it its- <« >v \ uk - ui k 1 1 u 
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or m\®w - - > t lur i > ■> 

- i'l ,' i 11 . ' n t u tt- i m .for -nJi ft\il ;r i,; ( \ lu ii i • i ,t- 

1,1 If 1 * If I I > > l < I l I t I ' U * 111 ! i * 

ii .! 1 ti | in in hi stiv i ci Tt i!Ki u i u i in l ll J I I ike n * n 1 
5 (NukIuo i ,t v- ) i r ' ' I i ii ' 1 " in JtM'i'i 

- i|.b i ■ m it < ii i mi j- h h - i > , t > ird 

t Hi <_■< 1 Jl , , 1 1 I W £ vl t ' 1 r Hil ""J Lit t ,x 

J,llil .i IKu i , J '!> I II -Id i-i I '1 III t 111 i ' i.? .MIliU^US 

u i i i T «- i i i tfi i i ) (it h ii In' u ii n\ .n_ . Cusfi 

Ks chordoma an$j05s*><\ > n d t n 1 n 1 < <^ n 

u I i 1 1 I l . f i n f i > li n \ i i i 

Ll.H' , -n | * ll' . I: I'l . <-U 1 . 'It J Ul I L ' 1 I"' S .^"J.t 

« 1 ' . i. t iU v. r i _ t i i i - il „ -.ah it M 

■uleno iw ,t M,f",i«in < iim sl il hi el i ^ uli l mi | ip< *i 
IS l "T s, i if ill - r i.'u , i 'i . 1 ' - ii m ..in ^ , ) r.ii i in . iih 

I' Jl fk ' 1 , lut -v ill lll( Ii . f .11 I lh H. i . Kl > 

' 1< i i ' ir ~n t v ii n n m 1 «k¥' in i \\n nutxvr cei eaf c&oeet 
' 'i, li ' i ii . - 1 m it -i i in i hr * ■ u M < . t ' ii i i 1 

t.iKtnull i ! f i r h ill ll i" >l> l 

20 |)il-jl i > i I" i'ii ,1 h i i k k ti en , ^ Jt 'i I' i i i i • 1 

m*ta.tK\m neuroblastoma, araJ i etinob^ m i 

;>i , , ^ ^ t k t i a n r i r Lit . i t l i't 1 .'3 i't ... ' i 

JO 5 I, 1 [ i l t klv tkk ■> v fH'Uf -t't^s is s.cll < Li' i .-I ti 4 j >'i .<■: it 
k < s >- ili \fUS u'l r, 1 i v It i ' K rn^WiveaSc 

25 k M ^ i ■ r' f i 1 ' f 'i i i i 1 'i ' ' i > it i 

t i'i u J h w " f i i - i Ji t i t tt lit iiM i lJ 

s r - ; t <, S t U > I Ik 51 < til ii < , I 1 I i *l v r hxXts 

Bi i kef n »tiso^ i ' \f -i ' i i 1 . i if ti it. ^js,snd 

II s If! t JL t til 'III Ml jt h I I I J I 1 1 . i f J + I 1 I'l. i , 

SC5 iMtl '*mm tiii,u I t t Ji kit it| tx jL >, x nua i j by 

r^VtivviTvl^ intvHk >m 4i »- tH ttp.rt stn iiij n * > u ^\ u . ' o itn^ i^a^xt 
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JWfflp^ i . r t * i » I i i, j m )l a irun 

toxin induced liver disease {such sis that caused hy alcohol » s septic shock, cachexia ami 




hi' <v ' Jtili ,* i stiU„ti , i [ n!c^ ^ H V ^ ..vorm 

u K 1 '[ iu f ' ir i s I. r f rl' I n xi Ue.i iifu \\ 

i | liMi! i itkf il * tf sttt t» p ) .'I v L 1 ill • J i i 

19 stimulate feaii b de p ( ction and e lg of dermal wotnds. fotEismta-S 

lu . Uiu ,i i , i ) il . 1 it i Kiii 1 J i. ~ <. « m Ki' nv!\^n,' 

^ 0V>. d.tpu ^ ' 1 • ' it c * trr nI pdrt ^ «cl sxtsv ' »nK 

is K i -i 1 .I ivUy wound li i ' ti ii < r > f tl 1 oubifc akers 

IS J)<" i ' i ) n f i i ir vi 1 ii i ■ mm ( UU il 

KlKl "1 i \ l! P' i M< olJ <- l'> !.( F ' l l l s II I ' It II Ml 

k'KUi im-i .nitiM- .h ^ ■ i u 1 - tnt t mr - <. < <- «. i, hi , 
therapv at^ ml >i m I i ■ nd ,irtn ^ T c . l 1 ■ > p.^h K,<_ootd-> 

po^pefrtsdes, as. well as agonisis or antagonists oi t<iik«<nssv N cvuld be used m psomote 
2® dermal reestabltstaeat wrfmequei* to denial bs* 

b^ilivt.ti i^i v ^ v K v . t^ypepftde*. as v * * ► < ^ <>* ^tu^— t>>-t 
t ' x j if ni r n l uuii uus *outd beyond 

t •> vir u " q d ill * i i it i ii Vkllcl lu ir iic \pe?$ o£ grafts 

t I J" I ( is I | , Fi 1 t vt T Hi t qi 

25 m*aU *.:,eijm increase adhe-.tf '.co t^j\u'=t; ( Hvd a^n ju;Ctn vtt.i mii d. »mH, 

.it. ieitt i»i 1 iUt.sepdi ii.» ai i k j1 i - u II <-i\n i *i lx>G* gfalt 
nil Hut v <> 4t-i graft d&kmxi m < i i puo id t 

iill-hr%o> 'rt b *. . in jia iT,jd , » . 1 _ i _ *t > i iljm.' 

|J L lit I - Ji it fl i i I _ t M l-T T„t m ttljV^ltt 

:Hi jjam p l,v « ii pviwrratwjj g»*ft, spfa skin graft tv- s t n Hi «-tatir * 
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I 1 V uSWeit a* a^OfiH^ 0< 4fltjj» v )if>, ['II > 

sed i pfi f) i.U -k ' A- sjlh >.: Us - = th i .p at in i o jt>; 1 kin 

It is believed that fbllisl8tir$'3 potyRudeoddes or poly peptkto, && well ss agonists 
i ani mi'i s v , t t> u -i [n pMxL^t K'utMii t |iix tputt. <i irv 
5 i\ -II *u>t ' nti h. ul u ai*i st nl n u >* < A mi 

H trt m i < « it 1 r n ' ' i f I | 1 1 1 i . " v st * 
<t + uti i ,'\ i<t K S i ilj • t ' or < |t( > s s io'i , ; \ 

i s U li i , 1 < , L u t t < . i i i t n Lit . I Ktlf 

ido t >j ul jK th ,'iu nti t> i i'i ft I lit l ■ 11 v i I 

Hi > ir ttti i 1 1 K Hi t > it | t < , w iaJ I ri s 

tT 1 1 i > <l ii II l ittt i i r 1 ~< It iia. - li < ' tttti .'i 
a.«d basal kerataaocylm. 

I Uis ittit > polynu .tick po <■ t i >r j< II j - ^ r amag nists 

i* i I L 1 1 : } I 1 i_l i l' i f ll t ML > *t s I , . 31 r »[_ s li] t 11 tit 

rS I I 1] I I 1 I \ 1 1 tit Li 1 It It t 3 nlh t Li 111 Kt, 1 L >l 

t.s puisjitptiaes, as ^d. ^ a^rxBS oi ani,u!om<* ol t j'hsut^o n .»> \u\c a 

>t 1 1 (1 If 1 i i ! t V"i un UK lii'-< 1 Ml ttlt - Ul 1 - Ml 

poH-pcf t.' 1 5 v, t: ,i* r un n "i .n na '-I v 'I I' Hi I 'i - t - i\--< sirroi st ( 
hi jlui| nt is , it)- 1 i i < i , i - -a nni ,Km ' k )[> ir, il ins kt i - 

Ma Fofeutsrv* pahniAk ul <r >P i- ulh coi n t oi 

k lh-»; U i i iL 'i i'i Mt ill i t it n ii , i 

"M.'dt."- Llr i.I'.k » . U| iKi.' : .sait l.-llieL- , - t lI it,: 

> I i ii i l; . 'i K' - .an nt t a I t 1 it ^ \ i^ ( I - Hi . 

pohtti Uo ■* t> \- p o v i v« II s ow,' t ^ i{ , ^stn n i omU 

25 ) t-Mvl'..' J i lv f I n s i il . i m iW i Ul t l r n » i 

11 I I li I 1 1 U | i. 1 >U ail 111 1 

s ii'i l t> ut UK c Ls i , 1 r<nt i p^iK jI i -I i [ i i. s- dl 

i • i-1 ». t ,n t 1 t 1 a t U i- . M tUr h>-v^c-\ t < " If i an I 

I i U. ikM ail j ij f i U tl I it ' it'll I L i i ' lull li . tat 

so | it ill ut § in at £ dm ydm^ mucosa! ti\ no - rs ui \ 1 ifia« . t on bi - 
| - j -J « ' -h , ,1 k.-ratsvea>!itis., ait . . hi- hit 



l\ 1 I &MS i Kl 8 



3 5 -cmid fee med to promote the 

of; 



Jest km ,v . ' r , ^1 s«r&t;e t>f tlw - — riU <-r Vjup it ;v ^ _i^V 

s Of aittftgoas&s of 
I dfihe nBicosal. s«r&ee to aid 

:. T featmo* with 

, n K ! I ^ I'll 1 1' Ul d K'dxU t k [ «- r , s t ! u u h-i i t 

_ ii it t i t I ii... tut t i t i i l i„j'n ^ mjviuu 
i iii > 1 1 i i r ir ^ - lull t' t l > ii.. i , [ ulh't '.it - v . | M i ! i w ,) 

■vm^Sm x, s v,, - j|,ntii su' n a m J It If M > - i l, \ , i* 1 0 t , 

disease tssocate mth the tauter expressioij of 
Mort folj.istarir ? f 
9 of M!istatsi^3, 

,) .pep It , s <, k is mi _ 1 1 s^ il 1 Hi ihr " u>L sJnKiUt: 

5:5 f ,« Sir 1 uii ^i I i I j t i iti > ik > i t S . - f ur " V ' i n'., f .l Ii l ( 

| I n Jit' i | <■ < i It at -l * *. ' ii ii 111,. ? l i I t jV i i , 
fttyj ^ wit ii I f i < 1 1 ■> I .1 t rr t 1 1 rh i ' t 

i I t IT t IN '1 til Ml II 1 I I i ! K i t I l(|l 




3 (KMpudeoMes or polypeptide, m welt 
■\ eooid be used so stimulate the prottfeifeft of 
whidmw h t\> ' - it ar > hi disease ^ ilIi 



I 111 t t'l t 1 , i I i , x > M « i<,lu'H I fli'n'l M 

i t. i J n itt v i. | Ik. i n mi 1 i .i • >,tt i ,f - at j 

u i i i i ill at t it li j I i-s i i i not* live* 

1 " Is s 1 I" I ' { I 1 ' i II ' It il 1 t I I l 

ts e iee^mw^itrs \ il iiJ. t, j l," i h i'-mh t*i ai 

hi da io j >a vl Mi N r~ is t dw *elUs*go« i 

' * . < , I JlMIl ' Jl U- , I I ' r I | ( 



L I I i L 1 I 1, _|l "i } f Hi . J ts . 1 U I t . L' ■ > ) i ll ~ t 

teimnn fi',!i lifm--. i u ! i . t . t J,- jh ,Im.,iii1iu'm\ 

at tellt-ts^- ^ o-jH k i v S u l >',n*h ii< t at n> t sm cvUte d\&tvar 

I ii j m i nt n t * A i r . 1 . . nt n k h t u< oohdi v t 
$ a ; I 1 „ > j L, i < j i'i i ' i { a t v o 

-ilic ii At. II u-ui 1 isnh -ftfsouM 'wiv; JdtfD^te I 

E *' I 1 1 1 1- ' i v 1 1 1 , 1 1 u'i m . is i s < at 

JO !.:":-.ri'::-- v v.dt k* * s o n a a iMv> t r ! • <. * ; fa v\) f \ \ iiv't *\ *v 
t'K* mm n ' nvr- p> .1 I u < u , i 1 !' ' 1 i in i.it ill n it 

X 'if ] wll" ! + vlK I i - 11 , 'it. I r I !< ,) h 

H I it'i I V t 1 !..!'* '1 | 1 . u ! , 1PU ^ 1 

i'i > ) tespoasc \'»' i in t , toll ^rm ■, pthi d ct ^ i |iv pr lL or 

... ' T .11 1 I I 1 ' t It it <l ' It . ill I- V I II ll L It .11 i , il t 

Ki\l i l. n.<_<*- .iulv - ^ 1 1 : - 1 _; .!i <rt I u- v>{ . [ m-J 

^ Ht .C " > I ' X » UJ I J l II W 1 .i-t I i' 111 >Jl at 

M 1 a JM l M a j J M h 1 ^ f " I vl t Its. , t 

innp u ■ ti .st )r t jv. nh . ,ilil ifir-t ( i v u I Tiiv itH ufi 
?i> kit ^v' na; ! 'f 'U .1 ta "W Mia • ^ H\ A ai i R\ A ah a o- A Xasas, 

■u i ir . ^ \ i, i . a n hiai • i k t < j . it f <ili j 
tu 1 1 t u, 1 ui^.i S a i n ^ j 1 i it ' i o iti* t > i ui 

t d\ < I I vil^ {eg 

P4um^o^ii «j w McHksus^ RhtkV iii^ Or r- ai^te^r SmWiAJ} 
;5 Papm i i ' ^ ■ it 'k ai a > jr n a k k i l < m n illfa i ► i i 
kcaut Jii {■ * K t, nasi Kii 1 . >hU\ i HUXil Leu j it < 
I a j j, i i _ Hi > im \ n . „ , > v H i it i <- i 

f i ' t u Itr s. f S il r < mttl n nil i mi In r n 

^ 'iff ( !0M( ii i t | r > i- f or.il ' m .In n n 'i ' i [ ' *5s ^ \ H 

•3» C, E, Chronic Aciive v IK i i t i jjitis, qpportuoisisc infeofsaiTS AIDS), 

nri i i Hi mk 3 , <i? Ii t Ji . - „ i il t . ' i \ ^ \Lurov 
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Paniir^lucTi/j k il r « i k j Mmmuneold, 1mke«n& RuNdk ^xiaalk K^wnutrd 

ll .,j , - ^ 'i 0 It v k.3| r.s 'AK! s , hi .1 r 'III I il M-i ' I n ■ L I , 

i ! , . + I aJ.u*" S Oi l f f f III t hi ■> n I ii u 

5 \ -ink >s "M.nl'i'i.'i t'Tt nr.,< . di-,. i u ^-i f t -is -t^i th^t 

■, <i . U II k < , i « - i I ! ■ , . , r ! i 

anf.iv\ v< -' ■ ul nj|lu.tyt-is-< include but sot tunned to, the following Gram-Negative -tod 

' . 1 f ' 1 'ill HI i' ' J I £_ \l t I 1 . It ' 1 ! I a 111 H 

\h< .kit. ivr m> u ,i ^ ;\ .-ill i 1,m AiMtH'. \mli<„' t'uMik mi 

W Bactert daeese, Blastomyces B 1 Jk Borreli kucdl f 

i" > '(> -t ,ut ' Iklki Ul n £ it dk ^'ihit ' ") i, ' <l1, I 

Helu, I a.'t'i I <vc «iv I ivk -}Hn>v^ j On la Mma f ,d ,11 / . ^ Vm U'SUCOae 

U \U I k t I 'LI Mi'll-iHK, ' I Ot s f II lllk'MM _ 

15 \t i ki i H n ijfol PiM.u -i P 1 1 ) i * 

s ! i ivji f, t, k S i/IiiIk m|n i|h u ujl i it f ll o» , al ^tvui 

N U ll t I I I 111 I I 1 t 111 M t If 1( 

I 1H > <. <, t nt(\ i ins I OH V.t Ml tl I l., ^itjs) sHn'IMI s "ii* 

^kv 0 . t* „ i UkS ft 1 I fi i i . iIkm il tdu i'iitr\ 

2.0 h v n * h t iv. t ^ 5 t ' I 11 l,. h V* « n;' i 1 > I- i i 

\0| , t 31' t 5- t V Ik., I * Mlt'l Ik 11' I'l . K £ I ul 

' i . ^ f f Ail ki ii .1 f mi 'j iiL'i.uiti, i hldrovJia Svphdis, Dtpi-iihtm 

UpsiO-v EV il it: :;-i. :„l cv.oi. I Of i^ B, 1 ill' 11 J." - *. 'i',< ll i > U 3>^0,,v. 

i Ui kui V t > r m ilk t* ul ' J i m st , , . t | ( 
?.5 i i , it 1 .il - 1 ' i - if i i <i <i m ml T <t it in • 0 i, » 

! i i 1 1 k U t| 1 1 • ''I \ i'. I'lL"! < ii > > illK * 

i t i ' sv i tu t M 1 1 v \ ul t I I I ll . ► 

M ( [i.i, u ,iit iV i r , i ' [i i . ' i' I or 

t*etcae\* hv t Ii sum. i mkilli i . i ^. . l x's - . ^ , ot 

JO tyfetan-}, 3-aduiJs. 4 0 1 , ; 'K- k r^i \ { ( ■ t\ < t> llu^i*Kr-nsilit'> Vti ,i - uIn - s 

{ O ',10 O- > " \ ' > 1 i ■ ' 11 11 b In - If (. f | ' tl I 11'" >M- 
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ti> g nemfk n 

h'tiksunr p K'i.i. jiti k - pn 1 i p ' - 1 << t 

}>3, can be y^d h* ciitTerenri^e, ^ + _ >*- w- \ i ^ s , e d v ;o 
n of tissues, <S«* Science m?SW(l«W).) TJ»r- 
i i £ rq I ice protect t - n j 
^ mK h iin it i [m Ii«vsm it lm 

i I f ' i '< < I x" 4 II r li > I ll k i f 

ft 11 1 inj - t s-t - to in. damage 

' i m - th u i lb; ttitu Ml', j ' i tj . it t . -i l 

if L' }m!t h if L ktl 1 I fll I I IJ 5. I I ' '! '•ll 

v tyjj v <M-tll UU [ c 1, fkluO '1 ' ' t I i. ] It i „ i ! i. . - I it . (> i (111 

okelcta 1 1 bone, > «rr ion and I wsnw. • . ; m e ?retet ably, ^ v xTalu*n occurs 

AVhout o k. i Ntd ^ Rt.tn ir K )[ -j.ms .It ■ - 1 1 j » ■ i i 

M, 00 n K IliMairf pi Lit t , i ^ , f. i \, | 
nit i i^;.n of tbllismira^. ms> increase i fi n i tV > uit u> bed For 
, I in it N i < nt 1 1 » i t u j! 1 i i i i i 



m 

tMh*taiJn,* . t i'k ■ [> i i .31 coykS also !>« used pmphvketjo K ulln to 
avoid damage. Specilc diseases Ifeat could be treated include of tendinitis, eaffsal tutmel 
<■ u fh t d - 1 in a i t i u i * tiv*i k 

5 e H >i <* i i i« , n 1 ^ i i! i i . ihm - - i >m i ^ 

^ i i t . -.i i t 'i ui 1 

s>r i , ^ , ti i - i ii if i ,u . ili2 if- ^ , i < iMlM.jim-i 
p, , i , 1 . t 1 s > t ^ >, < j. A s > i f . in, ci 11 I v r K . K lli,t i-m-"; H< ~i < , . 
i iu\i <i it t t M + .oh ^'u'i li v ill ra ^Kf%te 

18 cents at and perspntrrjl u <. siot Wa«^, ncyropathi«. or meehanitdi and 

Vtmmsek, Orders (e.g., spinal card borders, tead trturaa, cwdbrovs&^ar disease, 

n*u««patK (eg., raukiog from diemoiheupy or otter medio* /r-up^). tocsfe«d 
n i t . ut 1 . I " i i.i ' h < i< i i i * t ><i 

1 5 it Hi i "rs > i J n 1 t" I ir k ,i« ' i 1 'ltm 

Olli.ll I h i n ■ , . < | . , i . . t , .1 . p f i v < (. 



ate of t \ pe* prolr r,*uo> 1t U ,i «\i rv k c ^ theft * * o 



tolh ftin'vd ,m u 1 ii s IK'^vhtm 

0- il r i I v i . > .) I 1 .i i- 1 i . , j! i i . r < - i 
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Bmdmi icttvh 



w follbtafJH-3 or for twdeeales to whtcfc 



>WlWv of 




i $ a fragment, of the %&rsi o? & aafen a; substrase. & feg&ad a siructm kk>r§*BeS3 >J 

rameik S*e : . Colg&a e* aJ Cut em Pro-tomb [> m .-1 § i(2};< m„> u Ml' 1m 
Similarly, tins mutate can be ctesdy related to the fsatural receptor to which feftom- 

(e*, aafc* m. to «M«r oue> to arieu* am be nton 



te ceBs numnah, yea*, Drosopfeite, or E cob C*lls 

-1 (ot nt'" - ' - tit , _ <\ . t { it , .1 • KpqtShie) are tl 
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"> ' m • ! tii » i m i 1 >. \ i ! ii L <. 11 11 it . 11 

mwt \ ,i« j; dU us . v K ,, ir be tep& of mras^ a candidate 

(tr . I id ^ -, I 1.1 II ]'| 1 . , I |l I I s I 1 r 

5 ^Lt^ t> f 1 It "U t. U llj It! 'U- k II I I t . -I h f f i 

-:ua;latv! 

} u I u f K \ i, , ir i in ^ in ' ir a i, 

, . f -h> 1 * - l i t , i ii < j. ' r k In i i ' f . I <->j\ ii T i l , h: mi ■ . i 

YNMNUte +0 lis, it LJ fkvtl i I ill ill ( tl II 'Hi. 

m I = • I : i : i : f 1 1 - . : us by eomp&nsg wuh bdli^atm-.? for a su&suate. 

\ i liti i - n-.i'it 1 ! ■> .b 'it - I i n hi h i >hi ' 

- jri T t fl 1 I- ttjlt ' is 1.1 ^ U f + i. t 1 " I f IV | J ,M1 

I V \ sot*' s «l »r , * ,utr t'i n <t,!rirm x » l ^ t "' ^ 
I (i t rr b »p v) f i i is i I I > dt n i b i t J P\ , if i in 
s5 ur i < v il .ii > : < \ <■ " h i r l f. t. i k Ml S . i *si .^i 

i v ii ii i 'Li t i l . lit i i | t 1^ M. » t II < d vlA V 

h ai\ it l } in b N V i 1 1 t u I | i n v t i tiiu 't^ db 
t#erceJl th t tr i i > t»k vKpepfult:, T t <m^Vcm1 id uStUi do* 

-l n , l II - H It fh . . fM . I 1 t I I i T 1 1 1 v ! I t 1 \ \ 

Hi havt. o, n1-> W rhr^sptptiks . A i iKk ! ^< rt% ot ik it^ i i Mm ■ 
i i bn nruii m, i . n i'1 ! ' " n > - - ^ s <■[ > 'u p^ r viu* 

F^Siiwmj h\m.' ii / h . i n * ,'^bfo-r> i v.A n. s iv : ti t . rtn 

, lain I U - 1 I _ t j L 11 1 | 11 I LM J i'l 1 1 v d 

mil dt JuUvM i -it' V Jin .r c > t k * tr u 

15 clone-* thai enanie> r.*i? n m w - .vq^oi 

\ U lit II I (..I 'l.l pi .III It-! til V 

ca.nt>f pS t i,i i < i i Liu-i i( n I i . 

ta^'tftUu.j.e f Hf^s- '"kj )if> k . b'lF il, irtt 'il n 

\-k» fsisi; i ^ r«.l . > i | . vimpirir ^x u [' 4 ■ 'It 'i is u 
30 txc-\f<t tcsot < i i [ | ii I i i I i . L | uJemi t i , i ■ The 

UTV"5-.^ 1 > i i I 1 ! ' 'Ij_ «. k . j 1 ^ P i b <\ Mt;t) ^ r^af 



i 1 i it ri(l t 1 iii in i . i 1 f i nt ts utit 

•v-exlikL the putative receptors 

\i uu; lh- . . - t, . < i ) 'jdi - 'i j \ nv ux. i; h^iA \ ,\ - utt -> 

Aiui.i". > m >■ - r >V\ fK> \ t ,v , <v rnvt ;» "OhA *- flir- ' rr > \ be -ij ■ w 1 ty 

3 PloJlKdt . ! ! ! 'It' Hi, It I Mi' Ll' < .5 L ^<«M>^kI 

iitugor of totlivtatiiH >V t n Pj-t n V* . ! ^ V, ^ j^ tS 

^8 „! n - _ _ i - n 4 ^ 3 > tlx 

fittttvAnrt 8 ?24~.U( 997} flansyama S /m ' fV </ t , V, </ 1 ? (^2 8) 

Hjh t a M/»/ .' >' - \. 1" , i,iilu«* /o s M \t ami 

1© Bh\eo R /><« N_lf^ I Mi, |,| Hv jii ! Hi i oiv 

potvrHii Ktu^s jr>u ..rK-spwS&flg polypeptides my b*? a * k i 1 - \ <4Yuft1uug: 

IKN \ s t II t I) isuili 'It - l nr * It il 1 k Uk 

i > I r ' >" i , r s \ \\ «. >. " i irH'Po on r ,iuoshoi 

IS -v H 1 KlllH . I I ' x [. I r l ii I L 

iii. in i't i it i 1 i K i 

ti Jx'^tiH i™«ir u t ittli i ) i it i ti i .i i i h k * 

>- r v, M,f m in r i + ; oim\ patts, dt>wi^ u i . j <i '< • M i t ihr 

Sl*\ ' L . t i i >^ II I 1 I L 1)1 II IE '- I '1 ,111 - 

20 t tL M Its . 01 - It K-t IJ s )< M.,^ [ l] J | F "I ^llDb hf 

i e ^ \ i . i , r i il i i > i fn ir pr^crred 

vl 1 1 n ^ i «! HI 11 ' ' ik I 1' \ t H )s so i. U li 

Jrok 1 - k in 'k- 1 ti, > 1 1*1 ' »l ' ii i hi l lift \ > (K t i , i {< mi a 
At'i - ■+ i -ik( ■ i il _ . kt i . t H M ' i » a * _x U't 

25 thit Id! kn k * i . I i . i i . ii ifi\H v N\fP-> FJMF DMP^ 
BMP-" , v i it \ , 1 t i i Hj 1 1 t, \ ir ' ' u 1 i 

i ! n i! 1 , u 'ti* <t iii fl-^ 1 i 'H U> k a h I it _ K J 

h<t ( t <>*■ i~t i N it ! - t ik - > | t 1 1 i 

OUmj preicr-^^ h.is^.-^t ts -:-k I u',i,- e\. ,1 iv < \. lh^an-5 Jragsmttts 

:K5 S i. I UK t v ix iv t itl 'I -oh 1 itit i. - nlr it \ip-kf -.at 
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•xample of«uch m sat^y ^mpu*s combing , -k i jh ^ n^l v u L 4 t* o 
I ul i < 'tin' t \ i !i 1 i > u mJ * k l r i t. I iiJ | lit 

im; i i *i l, >ia. rs ,i u rkefh. ' t t mjIJ , i it,- ■ ^rei sse A 

it'nH n ■ i it I | ' !i id -it - , Hhrk mi Hi! 

d«ti^e ,Uhf compound su -'.'^ prdUi :a«k^ i v dr> i iwp^ the uptake tffHJ 
%midins m m*h caaw The amouM of %i oblaw cell n ^ v mon is mats* ed by IU#M 
scimiJlsrioa chromatography which measures the m$©rp*r3*lto» of | B < m* Both 
ageaist ar-d aRt&garstst compouiKk ma I identified I his ( i 

1 1 ii' U I tll,< < ,j t Ml !! II . 1) f M -L - i - It \ TU' * 

-Yt 1 i ^ i iij ,en1 t f k it-^r! u t ■ J . ' ^ i< , i 

i s K| i t , if i t i r rit Ml | res i , M ) i i, . jii i h i Hi s it *k 

t-o-T i ! . ii a <K( bin,;)) i tiI -c |. . hb -i t ) -rd M$CTP<mvcK, 

I t n I > ' ii i i ' r i i t h II ^> i ii U \ ' . i 1 

to fc* scr«d md the Mlbtatin-:* rector is iiwasunrf asd the abili ty of the c 

e is si 

ft the cotKp&u&d ;s a 




i I , i i n | I |,il > \ 

i f \bi r Ik uIi m i i i h ft i t. . i i i it 

pattH '* „m ' ' i Mtk *iv^ -v\j s ^ 1 -R . UU ii I 'f M J 

NbstSI ' < u\<Uub J \boeu\^ lb- t.v;}- i„o Iim .ivct rvrt-v,',-.^t!U8Nhi!« 
Si pin la* on M f- lli mr ; im-h , j'^dc 
Therefore H x , , cat \ * du... i "i.thodot 
to VllisLit " u ]•> n ,_M. p €>t u)ttK-ytsa 

^t^witnti ^li),^ nn i )t n i , ^ vioi^t 



\5i 



i\ i t m mm 



>t i 5 i iK-'K>j oHJtm^ i < t i i <[ < ~i < ^~\h »ps - a) 
ii i 1 " 1 • id k > i ''1 pi 1 i xi t lii^atnn^ (b)ss^v ' i i liI k_ ts T v 
d ibi i i . il i I ui jI . uin * • lb. *t i 

5 inti&mw \mi Rtfrttztme (Atttngttntsts). 

In |i,rl : : <i <i + , / s >i i_ _t * <c >ei tit ;u>^ ,is/ 

ri i t, li i , i'i u'lt'u t| ii oiMntii' S|0|n\0 1 * 

i . i i f i ii ^ i I ' i r ir < \ - i\ tij ^ k t t l i rt i < - tv U>\ i 

v o'lv 1 'III tl -i- 1 ! mi I ii lit ( nt i ).. . i , i , < i f ill 1 Tl t 

10 ' i n i th ,di1ir nt I. i . - i t c*. , luik, In ini\:ut\l i 

for example '>< >m » I ,t n l u < >' t v . do^ii t id > k 

\ i I i s i r ( _ t y i i! iwr r i r t n i i 1 r n < 

ieohswfogy can be used so ccmtro! gese exprcg&on through Mft$cnse DKA or RNA, or 

v 'i v )t i| u It \ f m i ii * < lu in i . J i t 1 f s^tt pli 

SS 0 v'T.i ! .i Jk 1 ' M tl I 1 ' i I ill ' i |<MV ) k . ,, Vrdi I i i i in ..t 

Cnriie I u>vsm(<3i CRl P^s\ Roc* R»lwi, FMK'&Sl ii>} * io \ t. flatten ii 

I. V 1 t ) i IT M C k , il -v U t, % I < . tl' 1) i t tl j.. t 

J ten 'l| i i -*-> t i n - . t v '11 ' 1 I ' homethrsck 
j o ^wd o't nit ii. . h,i 1 1 i l k' i I v I'lrj. -<iUi I> v \ .f K\ * 

M For example iht > coJma *v ^01 ot nlnu ml'l'i -i > d< 1 n < 

ki<f - . . - 1^ k . i r ei r :ti.is h to i ■ . . i < > v -ea^eRN \ 
^ ^ k 11 'i i 1,1 t tw mi hi <- r ir \ r i ,.i',t v 

i nol Ko'n i' ^vim ^' tii.1' n-riv <h ^ i it - iv. upiwsR thtiebv 
pmW • if n o d tl- prod kt'-j i't re -e.Lp ■- 111 'in 1 t- 1 ,\ 

3:5 ^ ' i J ' t 1 'i i ' if,s ^ tit t>< \ ' ^ .mIHvLs! i - \y i>d \ 

t |.\i.ol« , ■ . .( ' < | I | L't u k j 

li rii hs tuu it h ( Hi > a n hi t m n 1 1 b in%onb^f$to 

f in | ii ■ i ii ' i| i i i !E t _ i (i j. ^q.H-iKe Ii'hmi i 1 

.iti'i u 41'rn i ',ttil imi mild i i u i^ - > i k i ! iR* s it 

3« ut\ I'm st. h ah K it i .i i ' 1 > > 1 th * - in < 

ut i \ i k b SuthA'vektuw ?.» n u n ( n > 



i 1 ' i i> f i r '. ii i' it *\ !i ri ■ ii ' 1 1 1 > Ft ! 1 i ! s > 

Vecjors can fee piumid. waf. or others know in the art, uwii Cor replication and 
cxprrvv. <n tn Ixpievvor >ttlk , i.ik- r MhOrtWKl.fflE 

i^i u t th n t I in frmi $ u m ,. i i m u s 

■ h i t lU'ip'OrHu'h oi! i m t 

r .nl < M! i ni <. > - i. (. i" >-u < .i i J . if 

s H<unK>n \ . it. 2 v I * < > i, ?^ <^> t nu ^'ntyrur tu th h _ t i i d 
tL\\ it X i sin i m ^ it .iWt 1 tfli; "^^-^^il-A , n, , is 

rCWapwsr«sal,Pr©c Natl Acad Sci USA 78 M41-M45 (1981), 
s of she merfm&oM (Eton, * Nattas 1M:3<M2 

<19K2)>. gf€. 



kiatlnst | i ) t > N \ t t ) ^ li tfi l i\ ft tK,) ii 

COmpktSiniiiWilt^ ^.kniL-h i . .M t^inei \ -*'i^ni<. i x ui'iil.-vr- :i f ii 

U.n i H at ? ' \ t Itid' 1 It t u i. i i i'ti i 1 - Undent 

< et hyl d^ewki k RNAjbrniing g ssahk duplcs ithe 

"1 I lb ^rmi Hi 111 I ntiv t it'll i I n tr , | ! <j t p ^ 

F)N \ may thm I e t«£ «d i r tripl* s Kwurn maybe assayed t ^ M in hybrid™ 
i of complex u«v at i 1 ofih«airise»se 




t s , U 

i ' > ' t i 1 1 lu' i' .f«n r 

tn the <■ of shv nsr^s^ e - the ^ 

ts llJ.ii is. l H .J .ill. 1 \l d , It. U I JwokHKKl 

et&cieeul) at mMbM«g traaslaaon However sequences coiapfaaaiiary U} l;K ~ ' ; 
ii.li I i- 1 i if-' i i j . r 1 1 i 

tr^.it <■= >i k rR\W^v t \ V ^ u. h W^x' H 1-4 K^^k \ *Z HMIn 
30 Hi js i^mJc ui> ^oni It net t « to either the 5'- or - ov- r -n-Uted, rio?3-eoilkg 
r .n * : ; Mh t - t * , „, i, 5 , „, h u ami tr c . M ' - , < o- -nits- - s - 



n it ! nJ i" f iiuM- it . , i i nt * > ' i I i tt_ 

v -I > i t . rt i t. t - i >i emm i * t l j i l.: i. i .ie xhv 

[ k\ \ f ll! I 1 11! k i. I 'I l[ t- i i t t -'I , It 'Ml Oil .I'll 

5 -^vCn > 1 i i . .in ,\ Lit) i i i i 1 ^ ?. tb ' i> 1 1 1 n l. 
r v i . , < *(»ih s ltd i \ all ttn U v-ik^ul Lt kl t \ v * . i I 

I d ir [ i ( i In! ! t 1 ,i in O d^s 1 

L _ 1 i, * 1 1 - i i t 'mi ootsil * =i < , - , i 'ur it km It 

II U -n j,- < : i ui iH L ii 1 IsO II. i t \i 

H> J-r i v nui 0 d stiftli* «n « i <: * H I >h \ n RNAo chirm sc mi\tut« 

ffifctuflik^o i k1 e t i m1 t I. , ! it ukk FiK 

^OJCUX'Uvtu > i" ^ I » t hshi v rvk'h K'li 'K ,1 pK.s^ 
""itdi \ i mi > ' nr i t< ill*-* <. r I t i i li it! - k U 

4 \ £;otUM.k *i f j n I t i i \ -i i t >> U j lot ar kUj 

15 <\ I U i l t <i i i t tk <1) i 1 f i t .j tii f h , (v. t 

£s* l4JsntKgctfct.il £ >K'- r Vtuc Ncttl Sci t \ ^^ s ^' I .rjllLtl^ 

l VuJ Ubi Svt 84:648-652; PCI Publication No WOIS 810, pi it ted 
PtfUrW * I'^Si t fllo i'- i . hi li , _ iH i *, t cjfi, %o 

ivu- 1 i ;*<ti'n]ki \ if; - l i M _ " . t iuu t $s&j 

m v K ' 1 1 ^ IMiv ) ' >"* < tit jl imt ?u v £ 

Zori, (OgpJ'brm Ko>> - : ~ < ~ - m r tlv > t* fi rt If ? i -'<i ! 

to ^fK*th.er roolsfvisk ? « op^M k ■ It m ^ tri * Inlir. \< 

ii -j i t , I > i ,i * ' . in e + 

) I it« *,e iv ohg ucl fide t , > of »s it t . < :k^ bass mo &l 

is *Hk\\*-> *!uK\ t » ^tu son hrv- i if : ut lm s< i Ui >-tli.v,nwi^il 

tTun till K n i i 1 ' i ii It! t, x 't 'in < >i k \ in 

,! In ^ S it o'i i ) 1 I i n 1 1 I ' t > < 

, jih. i\.-r i \ *vit,i k'K i , I t 1 i ,i h , j ir i.no.it 

\i. 1 l"N ']V t. ItllL ' Tt 1 If'l I • i . 11 ' J-i* 'ill 1 

30 2-tt I i tut ' i i ) in i ii ( i (. \ t i, lint 

" it . _ - i K ■ ~ • t ■ 1 1 II i l h l U i j i x t ' t i tr i tit 



wis (ttmm tcrnmm&m 

f) , i r ■ i -I si > ii ii s r • i i i i ii tr k I 

'- n <l- It , , i n 'i cti I i it 1 ' r i I i . . 

[ iujf ii i k.i-> - fhkk I At - ( v 1 *i > - ^ * hk* j s. ll Z^htnit.K. *- , . k u 

I I i H U JUk.ll - ■> < U U I I s' It, " 4 k K v< i - II 1 I 

5 2 hi it I t s. ru i I ti kj i", i ~ ti iiit ii 

Tb- i x t <■ i k 1 1 ► L i i il k l i o it k tM t i i It t ! i 
iwt\ \ f t hi i i i U\ > ' ii i nutestUo ar^bmcse 
5 -Ii r i tr t i -i ^ w ul ^i.- ar ■ H 

1 i . r 1 k r « r I k i l i i h> i i t on us i 1 a e 

i a t> ' i < i'i hI Mi, l < ' 1 i * t , hi jii i» t I < 

-It i m > <' * it , , k, i j , j I > 1 1 1 . i\ „ p >-s\ . v> . n 1 t a 
h im . ti )rl i.Mh it dV 1 I k.sj h ii " . i s n | n a 1 it s k r i. - U ■ r 
iii<3 \k. 1 rr - * 

I k i t rr t i lit f i - 1 1 1 1 *i t f i < , j i ' > t i tr i • 

IS hi ni k s ii. i i f t \ t k ' i idtl Mi, 

>. 4 ^ i ( I it h 1 \ it x " r N t lii i i if I ti'i[ t I 

to each niter {Gm&kr et aL 3 mi, Kucl Acids Res 1 * 6625- * ) > 1'he 

' Iil tt i i i f t < Z 1 l t t > i k >. < i 1 1 i i t _i I 1 <> Vil \i J-. Rt , 

^6Dl-'-1»i t i k\ \ . ! W.u zuliIvul ujI I'^v" IBS 1 t 

2(s 215 327-350) 

irk ,t k ei ' « ul - t.itt.i, k sstt1h«vi/k*ij by ssiSTKhittf rr.t'-lu.d'i kni>wn 

4 , \ « • <•< m ^ jr i , i t k r ^ > ^ I r -> i * m it- 

1* I 1 I! H 4 , - ( IN v < ^ lip I I ■ k' 

oiigoji isleoddes »ra> be lymbesized t - tte n thod of St* e§ al j '88 Nuc Icids 
2.5 % ■> t it 1 pb i» "i i c ik- _ k ul. . . i » v t , . -Ik 

pore glass pofttne* support* (Sams # jI s ^ P-u, Mtu \,«d nu U S -\ ?44v 
7451), etc-. 

Wrilt'^n i. i ij i h t <Hk1 c\n - i v-t uji,' 

vk J v K i ht 1> »f l'k k t 1( I It " t 1 It . t tt >] I i tiA' 

30 mast pwfkTed. 
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> , ,»it i u t ^ . in ■ . th -! iv i U - .oi i r k ' fa 
. .Vt, Yi \ Ft , w untMlb m, t < >iMnh^(J , 

Si!v?f «« a! Science :47 uv'M V itt.vs-c^ that Jc^c rnRN* 

11 11^ |~ l 1 " - 1 11 * 1 L L l^t IV I t Vr > 1 1 < t,R\ U US 

5 * r n , il i i j't I t H.ir .i t , nk i f t u iR.N U 31 

<.it „ aJv-S 1 \ 1 ,! Kni ! " n or >u" i its I a-o jto ,v 'mh tH\ u-iisjct 

mRNA I *h - 4 4c rt\]K so« o f * , '%.it the tajgrt mR\ ^ i , < w v u >v 

s i < M "-T U-i r " 1 1 Ll - I II ,11 Jl, il n| in p v J (,111m 

, < ■ )k-i't ,*im 0 rOK-lvilKm Hiv (il KtnLJ -.4 "S*!- 

Goffoffisttrtm-S (Fig res ■ V IB, *pd JC) PrdWNy, the 

rlutf the deavsge reropi on M a cated .near the S f end of 
the tMti*uun-3 nitS A j t to increase eittaerKv and s»P*«n*.-t the intficeMular 
accumu&twm ^ r o i ii i i * nsRNA Itm t. iptv 

k n r . i l . 1 1 i 1 1 i f t bt. m mil l ii] i,i , 

modified i)h h i; u.'jg tiq^^Ui '-J,, *?je t<t<. j aad should be 
( Ji t i h • t < s - h v< - i on i - r i tfi 

' i f ! i '!:! J ' I i il t i " i ' i I • ,i f I r\ '' ' i 

ntt <xU m t ^ , «nc ndii^ m \ '\ prcfttrtd mriftof of deErvm < ^ 1 . . % 
a DMA construct Porting" the rihoqnne under the coatid of a strong oomthurivs 

piOfKJttS - I lv + 1 t . lot ii I tt t. f 0 ( r s tt 1 * id s. 




ce? mum $ required v ;i et e : ; 
V i < > ci - i^t pun n i tn t nt uv i i iri'n 'it Ik 11 si m ' 

of due |j«typeprides of the paso* mventton on aplastic eels arsd 




Other 4wM«V. 

Thspo3>T*n it <t - > - i it ■ , m < Iuuik^i nl c 

10 < - ir f < rh i <\\ iuM i > , 1 mum it in > s u<- 

i >' ir . i .'i nt i ► r 1 i i ir n r* m - . n hti - ai> '[unK'M 

i Et 1 ) ^ U"ii- * did d ■ <di ' m il, * 1 i hti i i i I i < - \ " |. I li If.Vs dl O V 
vi iN u Mr il * 1 i i i ( ► i i ^ " w 

; he p<> vp^ptsdi: m.r-. !l:-:.< !~i L LMifJ.n o.t rot ?itv.<-ox. vv •iikd.- due 5u mume* bmm. 
)5 r . -i ,ii . t a < < m 1 1 _ ii T l t * 1 1 _ l r > li u.iv .> 

h\'> t v > i • -i id j r f < i i t in I UL'dJ 1 1 l i ^jsii lIuniAiS" k^ilit > 
III t | a e 1 ' ' 11 ^ 1m i i n M 

~ i > - , . I, 1 -< ] it -.on! i viii 'l < 1 c , i [ ud I -n it it 
- n ru ut'M i i t «; u hi i fVv i nun J i ■ - v hi, . k i kuIi 
n oeur-'n di rd ^ ru-ur^ de^cricrHUvecorKlhirtris «ich > WK><nvr\ ckw 

Parfoason's disease, and AIDS-related ctt&ptat F®fc« may taw the ability to 
♦nu , i ii c f t i > v j , I i \ . . 5 itK t id 

kt i I < it-,Uk „ m li aiJ 'i - i- u<i J > i » t » ^ 

r< iK|'| ^ K i ' i urr «*r i f ,d- . i » ^i»r<r.ti« 

25 k T IJjn k ( ■ > ir h T n h, [in ' ^ it ?. x ,n ,i -t>i 

j 11 n > H 1 ' J ■ 'I |< I l 'I Hit I 

tu u \ i^scm^etk m - ] 1 1 i ii - .i 

\| Tk s-m liu d [ I < i H n < u i v i i< it mi r . i t 

Sfnulite jaowtli atd dirlo « ' i ;to< - h MfepuietiL cdK dntl bo«« -nanu^ tdli *hjn 
10 tssed tft coa-ibsnas ion * nh other eytakitses. 
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Hs? i n ttm >;o> i~p * t . \ if I i > t >t ,iM\t!f 

tr< i jt' rO O p ut ui 'in k-ij I'M T i ■ J I ' i i i ] i n r * nU'^ 

I i ! I f j *l i it I s J i.l M:> ' v i [ " 1 to' II i i 

fiv-ue ft tr t , "ci i' n Jitk . i ik . k^ \-rvos 

5 Fo-Hl-tilll p<ll"kK . , 'Ot < JH'Kj ^vs < K 5* si -I' VllFu 3 -i Ol 

t ill u ir- u i u i > J < '< i f i Hitku a j > k T t s 

I- I t > II U v 1 s - s L v In K-i ^ s'ls lit v 1 l 

Fd&tatM ^Jpuikcudes o» po«^>epad< i or t>» ant<g™ ms « 

t. tit t ItH 1 t K -i I i I iL I ' ) tl ij jl it ,!tt , ill I ) L ,l I I tl si S \ , 

to Ik ht l i e<-<^t„ eyt; el \k p-eKwit ^t. lip . i . i on 

a , i h > > -meUk Mf r, ) - ir x t Hist u b ma nk - 

' O Xf l ■ i>( j H I I T - tt Ut Is " * T„\ luk 



-,*0 O- - l ' L'l s.1 

].5 ' t i.J i I i 5 f , n k , i u > ii . i a j: in r 

J. Hi tji i n \ t it 1. 1 i i i il s i uit le ' t 1 1 i I 

i^ilu t> <k b> ihvihi > . h n t < <-] > \ tin i, _,«u.'. • Ii ^votM 

m t t ii, i I i sink T i * I 1 i I I I V ^ 

Or kih h n-hk . !us , K-m ,\\ i .-ui hit, I >] ,| li-tn lihiin innov Mu's 
^ « r iIk cogt tiv« sjuaife. 

f- *r*-jr^ >ihn > ^'.VMir'^Krop'a s nTomo o- >s 

,) s ,* , to also it- y.< d; a food iddtn c t. e >arive such as to increase o* 
decrease storage e-apab&ttes ' c 'tr ipid t u-u carbohydrate -it it ins s serai 

i * st ^1 J't II' 'K HI,!' 1 ). < 

M tli a H--v „ u t 'Pli .it "i I ,. i i i uloN.tr ot ' 1 1 s Si i u< s 

"■c'odc I" tii l ln tv 'sl i k> <<i Mil i 1 mi i t! <>-- 

\w: >r h, i s"t.t } s o st i | „ s k i u * sua us u si tt i i jit i 

IT ill T > t ) j 01 t Jit 1 f i ftOf I « 41 Ml > 

|\ si^kn « 'H.^hE, 'i i m i it Up tun, xn.i isttisnehj^^ 
30 r jimi«« LirroNj ott<K < ^ Jti ent, *^ \ * i ur tt 



wo<nM« pel ■• \ <m> mm 

W) 

li h _ - r • < > i i . n. n v> i . ■! i 

illu-ruituvi a.nd are sot ini*r*M as bmssbg 

H,mil>2 i f > i> r i i» t kMs rt c! h 
l u , > it- >^t^iiiM tit. i .ivmrl . iJl vshkr, a\L i^u". Uv'J b 
tllutfranona <n ivi 1 k\] <^ Unsu 

-I h nil, ^ i 1 1 t t , H ii j i i„ m 1 ! iruttrteaJsK 

. f . u ' t * t k n iu 1 U t |l i"i i'l wh in pri \ b 1 K "H 1 t»t 
illiii^idi t i i .i i i 'i t i ^ i itit 

tixmnpk fiij - mtiPu < I 1 Foftixtutm-J m E, €®§ 

I >u; tx.c;m -\f -. i l ii H t im t < iki , ) wmimthai. 

Mr i >I0 - 5 ' i' 'V i I 'K'i! ',i\lU'I'jui'I \i iv |,Al k i i =^ 

U n ul i i i i ' 1 * f I i i n in i I i > i < nl ' r . 1 , In 

<. i PB<* > '."I i i ii In ) i. i tit t ul . t H u mi, imiil 

1 nl.ilo Mi i * kIi \ % f\j ir^jlvt'-, -JilJKVlWfi 1'k yvi.±rui 

ilt Hk < t ! Mi PL. ,i < . t t| l II *v || Ht , \ i ( t u - 

Tl cMU '\ ti dill I i . i - . | > Ul -j 'I « r. M U t t L| 'I • , 1 

. lilt » - \ U tk i Ml 11 IllkJt - u 'OM'tSvO If 

. , ( i - J - 

r i? x ^ st i it i t iih iiii. it. i j i i ii 

i*t |. > H > is i ii k ' mi - - nt i ^ I v 1 u ' ■ 1 s t i ii tht 

bjMUliDW,..) ivil Ts R In i itb i e < n ^u'uls n H it to anr-sfiv* 

S.UP I ' ,1 . n ik. k Ut! t ' I ' " 1 > III' l'H'1 I i I i I 

[ «. i ,i> i ut > r I j\ ■ i ii n i r \> I 

v,u' ut Xit'^U (I Mi,M tit 1 . u iti >H |J ir lit rl - 

nj vi if < i st ]jt i i aivv% 
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U, i oJ p^ <^h; iiroi i flu* ! x -m f - (fxrliw^ 
^ucri^e ^ U'\urf CAT AIGCXSC tVu UCC )' (SEQ ID NO 12} 

ur i 1 < iti ist . k " )k> * an in? 

vi- < l > i «t. i . , *h - mature taBafJiai-* >t-qth^ nt Ml Q U) XO : i ),r .» 
s otdifH" - 11 i 11 ■ i < >i J ■> mi th I t p i i* i V < i" on )Jirv. 

V 1 U . Lit t 1- N [ I <l I 1 "1 > - ^ ttj. , [ <\ \ i i t I I < K, I I > 

if ( - ' v '.i | i ft ' th . » f fit . il n-i i t. m hi, I i tt'^i'ti'ith tSMtu 0 

n th piotem I - * pnmet tus (he sequence V ( \ t ( C« u*J_ \C£ 7TA Ti ^ 

c \r m a oi t ere ttc crc n c tg > \ &r q ro no k - * i -n Ti r u ^ - j 

; f j i f S ^ I ^ II \ H 1 ill lit.. i I i ^ 1 J. . I <.*- UVi K jn 

t iiit ! , f l s ~> , \ t i t i ^ \ 

llv amp I i i , ' i , i r ( l( r f r ii i t i ► '\ 

\ h I <\ \ U> S ill ILL I ' i Ll ! I ! I V s Hi I Ut til 

t M - >\ \ ttsto the tV ,t [jilt, 1 I luNti-V ' - "i t U 1 OH' 

iS t i i i <t ' u i) i,iih i ' i \ u H i h i hi i ft r i i * i i t n ^ 

. t i ' - h l l\] 

I i it i 1 ! i i ii „ t j - t >"A 

IHMMi'^ I- I' I I. ' % lli " . I 1 . Ik I L ' 1 1 > <*. I' u ,i 

l^hnfuiftfi \> <>,u </ / OoliJ Spraag Haifcoj 1 il oi^uh s-'tess i P>! S| <i ' 
20 Harbor \\ i - 'i ' . i t \| u[ 1 tt ti | 1 i ' t p f r H 

r J 1 s I K « si tl 11 It. U t . 1 s 1 ill <_ is il a 1 K It ! 

W in < u \ <_ ' e ilh ti - v lit \ K(i u n i 1 > > hi 1 1 onl 

f mm * r , m s iiTii " . i, i 'i i 1 [ i. tun u< dl It 

uO^iltVlvulls I^>1 \t .S \ s>iy* n [ tfsV n^t-^ti Ut" k'.„ * t'l: I .ll 

W^WlBp'MN l'l i t M U 1 l ill L I 1 111 i I il i 

TUTI v t . Ml, ik tt, t I I I K s t if I 11 ^MCt 

1 'is an i !t\ \ i 1 1 tie- c i t> 

( *0m ■ «,<' ti in ^ ' '> <n llqMi I 

k lU II' I ' 'I .1 Vlp ' Ll L ttL if i'|._ I I jl i ll>v i 
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m rtw O/N culture i n>Iui m krge cuitim $ a ddufkn 
appr^in^ 1 :2S to 1 :2S0, The edis are pw to opto! rfemity at <JQO ran 

I OIX » K**( t ,Tl fc I n Hi - i I'll UM[UIL MlUtMl 

tbea added to a fed cc»<*t«ittto t>f 1 kM to iritw ftaasciiptkm from the tee 

n i < I -irk- roi 1 so 4 horns Cdbtheaajre i s _ i K m i ^ .t r 

ThecelltUreShwt&tim'd f« Mt«™ .it . r it tA? n diw-Un } ,ti S loc 
cell debris b remowd by c^trifegarion, and the supernatant contain* she !ol^m> * t* 
lo k' I onto , m ^ -« «r » -"l-^tiKr aod i"Nl-Y! -\ ► »t « ^ « Mr o.Lr ■ V W N 
fee, ugxnz). Prafcan* with a 6 :s His tsg bind to the M-NTA rcsm with high sffiklf and 
. if r>c 1 1 - 1 < J - a - r >k e-ssq-p -H'ud , M e f^lAtf\pte.wrniiV 

1 995 1 QIAGNBN, Inc., ^w). Briefly the SupermtsM is tended &aift tte cetars in. 6 M 
guamdi^MO, pH 8, the column k first wasted with 10 volume* of 6 M pamdm^HCi, 
pH 8, then wasted wtb 10 voksneiurf 6 & uatiid - t H u I , th 
ik&kimn^ h duted with 6 M gi^ki^Hd, pH 5. 

T&e purified pmtda is tfeea renamed to d* Ivz n* it Bgun* phosphate buffered 
sate CPBS| or 50 mM Nv^eetifle, pH 6 ta&r pte 200 isM Nad. Alternatively, the 
protest cue fee aocoessfid^ refolded vM* mmuMmtd on the. Ni-WA co-torn The 
recommended conditions are a* &ttews: rensture usfeg a linear 6M-1M ujb& gradient at 
500 mM NaCI. 3K< glycerol, 20 m M TrivWl pH t 4 v \- .n prctta* Mutton 
Us renaiurctum stauld be performed over a period of t .5 hours or more. After 
renaturat v, iIr 5 . u ir \ i t U hi ii _ i J it a le 
tmdtezote is removed by a foal disiyzkg step apkst PBS or 5§ mM smlksn S0el«te 
pH 6 huflei plus I X5 <rM 1 .iVi I p ntWJ S j«tc^ ^ ^tore 1 dt ir,s ii at 
C. 

lit- ti 'K-^iiti; i f \-jp^^ *i e\ k1 rr,i, l,e udh pj^^ 'rllptC;-,-* r^^v.t «n 
£ wleti it b present k the tbrai of radusnn bodies. tMess oite wke speciiM all 
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IVo*! 0'>^f>V;ii.ii of i5v p ,\ u i pK -< ut ' , i . , \ utji- t> shf t^t 

. iltjn i v . I 1 1 * i .v.). u , urt) it. u i l^i'i^ i ; 

\ ^ iu ipn (Hetafu St-xptv ;s ' >n >hu ;\,s k i tV u* J vdJ ^ ptotors jj&r i«st 

n <» J'l i Lt j. , i i 1 1 L n » ii p k .i | n t.tt ' I - i j i i i t , n " 'i 

§ of eel paMe, hy -<.t s > f i tsperuted in & Wfer solution «o»f«king I CM? ®M Trfe 50 

HMA 4i'"4 [ h t ; : ^ i >.H r « 1 , ■ r ^ j. ' i > i.n u> i ju 3 Li 

sta 

I J ^ ii ff . i I i i i_l I t i i i • <t, ii 1 

(M nil H ( ■ f t, ihn I i lit h < ^ I - l vih\- , \ > 

thwRiiX&Jwil'l i ' i It V ; f u( . L.. il ( ' ,< .J h 

U t it JI>M^>f Kit U' \ ■ > 1 h > M|V. L I M 1 1 *A 

N«€t 100 mXi Tm, 50 MM EDTA. pM 7 4. 

The ft ult u , i 'k>, ii. I- i I . Jk , ait i J« ^ M ^„j.tud jc 

1 V 1 « Mn i i * ' ii fl> 1> 1 i 4 i i VU'i 7 1 ( - i' 1 i < tO-i M fhc 

15 pvllcl \%&i£Mk^wi l'i nn \|rptik> uin i ' i "i 'UlhsteJdl 

41 nughno i n G i 1* t. i u 

5 0 I II - I -'I h I -it > v > tf Ml J , U 

v I H I [i i ' 'i i I'.' r u I- ► < - ' > n hi.- > ■ t- i ii \ i > i Willi 2(1 
\otumes of buftet u .< m it _ r\1 ^ytn $>H 4 ^ ISO m\\ \jt ^ ai\< ED t * b* 
j ft - - i mi , T< . f, <hi vh i , 3 1 f "I in - "i < .nl) i ■ " 

12 Iioufs pirn ki fi "ihet r. ification stops 

lo cl&nt> i ii pt[ n I i < m ; i - < , uk ] 

i • "i'i i ■ ,i , t 1 ' 'h >' iv.r.Mi.tr i i i 1 i 1 h [ ' p ii 
" i lue it - uSuom* a ilifj ti I 4* t \j In i v it. [JIM* > 
■j^ Thet ; H'i i I i 1 »■ r n , i r> !ti^> }' r^h 'Vv^u 

I ; n 1 J ^ u uni 1 Mvaih.^.,' t iM , i,)i.itsV 'ft' 1 ■ u<l r 
>s -Al " i^M »> -i ji 'u I -t nta ii a 'tp ,i 

art , i 1 ki 11 i f l < 1 , - > - i 'lni i <r i < r n 
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i (fere* Persepnve Biosystems) and weak anion 

siss The 



Fractions oo 
(form CM-20, 

wkh * uM i^to i^euu 5 El o - b.V jt v *j \[ *it\ ^ - M H £" is 
j f t H 0 «M NaO. Th« CM-20 column is <hcn itec U n 

> ol me mm gratia* nnf/Rg from ' 2 M mi SO aiM sodium *cc*«te pH C> 0 I 0 
M NaO, SQ »y sodium acetate, pH 6,5. Fraettem I 

(dMw4 for imt«. I>y M% SBS-PA0E) are tl 

The multtutt fofiistMisvl polypeptide exhibits greater to 95% parity after tfce 
«bcwe refolding and purificatioB steps. No major &Mmkmt bmis mi tfomvtd fmm 

loaded. The purged protein is a 

ivpicall> th« t KS cora«* is tes* than 0 1 r, ; | J s mi so I M t 



vIo^fiDW.'k i ,U'p^ < ' if t - » ir , ,jt i] t au ! <> m 
- _ d t Its js, u in > Mk ifu is - r t i n k U + m nui 

I I I T i I 1 > I t \ ' , S > ,11 ) II il iU! < < ' < >< ', jjl 

fv b\a u uttf U> w.f ( // >„ < t 1 1 t Ur. i • - 

Experiment ( n " > r i - 1 s , h f „ t t in 1 k 

r> lv' poKhvdU£> 5<U'H CiH- it' V iv,. •.,)><. i'f ( ..H " s k-11 i Iv k\ 5 5.^.S Milt' 

(AcMN'PV) follovsedbv v i vt t « t i * i sires . i n «- HI V : ...< t tkJ' 7.S 

The m i t -in on <jU ot x >im s Y t S\ V ,eJ t . 

j.v 1 envhismn loi^ , i . .m w , , h , < L ( , L n j t it n h e i 
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)'..'''!!.,. i T I i I . U 'l '.'[I ' " I I 

nsundL.n,- < v i it kt i 1 1 t <i <<o ■ t\ >'ikvk u *n -JOi. jt. J ^ r v U ^ > 

r<t ' . ■ - 1 I t x 1 t ! it i ( l I m r , p 
closed po^ynucleotjck 

I i i n 1 i. iln , j i > .( il u i n\i iui'.t'u c <!■ t 1 ■ . 

i%(Av 5 p\l u 4!ar v \, Hlf . <u ,mIK"J ' u; n^is .'.rfueuHte <*s 

t 1 i i!k i tn > l i i | - 1 -> l 1 1 k t n * i) i j i f t l itmi 

v i it ^ t>i Kit j iir _ i lit d > f [ 1 ! . n t ) i \ 1 j i > f tin I Si ' 

i < d» r it f i ' \ 4 , . i ihWi 1 > ■ ' i P0r>3 ^ 5 

(I9S9)). 

i P\ t x p n hi t ill r U lit t ii j - ii (h. i 

ii : i t ?u t U i. mt/l k I I J tl tU*U<< 5 \ l\><\.sik\1 k\kkr \"SkN? 

4'.-"' i m nK* H i V N ^ ii i 1 1 1 1 n m ff , n t u <*> .rirrc < - .i" 
to ■> 1 < ^..Mt r I i iru i s - e . > . t \ H c K 

gga ret ace atc am; fiirn r go<>cc<;cca ggc> c: 3' ($fq id mowj 

■'Mi Ills' it i . I >' 1 J ff III II tl , i II I K > ,1 H1U . ' L't 

3' it si Liil <1 lite i (ko ► \f %>'»> Hl<> 1% ^~ t ^Ji 

^ : i tin >'<■ i 1 i u h i N i S t Iiitjui * i iwp 

in l l!'l \ U Ht , t 1 i t 1 1 I L 1 1 It III H i t Ss_i I" ki- 

( U ( m It \ t \t t Y\< 1 1 ' f i TP < T< (MOHi 

" 1 1 I ' 1 1 ,tii u t i. i l -J 'v ' ff f t 'V i: ^ i i lI (k e\ 
< >m emeata^ t tl a ' r meodingse it j it Figyrt 1A 

i ii i i i r< I d 1 1 1 i I' ' fain, . ij i ^ l ms^eicul^ 

i J.I I ki i i i j f , lie I n hill til l(i ii i * hi/e-h 

f s ^ f? «>• H r* ^ y ! I n > nil - ^ ii ' . 1 1 > > i. , ji uji 

vj " U' Alt. K Fl 

. h- pk^ -i:J ' u^^steti ^iiIj ihe testsjcitoM w <i Ml . , 3 y> "18 jtk! 

.,11 llK ' " ! I f y • r il ■ } 't . ' ' t i , | ^ it 1 , !lt> Itl'l 

^ t H M Mi I 1 ' ' 11 » ' I I If I . lit. I I 



im 

. nmrwclaiy svaibbte bit fCfcsiedean* BIO 101 lac , La JoBs, Ca.>. This wcto? 
. l _ ,i* i .en n " ■ 

liv^n ^'H ^ t \ ■ i i . - ,i ' n h t t _ ilu with 14 

t»N \ >.tvc / rti> 1 v- r jail > ,< h^s ,i n » M -i h u <s a^ i 

sj t "Hi ^ I Kill t \i n nc t ui [,',)< f ] , I *Iu liL'i K ^ t i\tufc ind 

f! ' i *l l n b i . , f il J hi 1 1 i I nit" tii 

Ml. I II - c r , , -t I > I >\ \ i 1 i , I k n - . I It ^ K<>» HI 11^ I »■;> 

c iIk ji . -1 iht c^e^iCii (J l! s^la -fof v h st\p mws oS iIk 
mo i _ it . >m > < , fl\ \ ( ]i n h f " in vl ,.k i 

10 j \ c '4 -if ; 

Siv, i_ v i pi u umiitiu i ^ wui l o uji of a 

■ i m t <. i!4! l,n u I i f t , t\ \ , n r„,h * m , \ 

P u i - Jt P i < v t l t _ !l hfou n it mJu 'i\H h n kI 

osSiesguew (fHc <tcnc* Sc?.. USA 84; ?4 13-74 1 ? ( 198?)). Oae |tg el 
r - Ha jlitr |p , j n \ i i _ , i i ill , i I , dt i , nuvoi m a vtcrls 
e oi i cioi Ees pi die i + nr f I ii-t-iv i.ru r mite 

v\lu "I 11 it \ - tr 1P -| Is li 1 i I i ; lb J j I \ uldiiu'v 

ne In ^LdJleJ > nJ kn ■ t.ii ii i» n njHr.i 1 ojtu 

t> \ u i\i a\n Im]- i - t dlMARPlK! TMi^ritJ 

•>j, i mm ti m - Hi rl < , I- n (>i,k t In > ji - u I. . j ik - .<n 
isi Sitto t. t -h ill"? 1 *u w,ufi mi ii r I inn ikJ i.^T'l-i |L k 
jro ?< , (r, i m ur'MUik,,' Un t , it i • - 

( iltn * rn i t m n uj't si in, { i < 

Vf t U v 'K - If MTiTi s O KtJ.lJ.f i) U.v I Mil I I 

25 ■ n i i i^it N , n \ i t t ^ i i i * I 

x> h n i n (t j it i i im ill > * . s ..t,[ 1 i Mil di i 1 <ut 1 

I lilt vJk S K jLttlllv-S' Ix,'^,^^ I *dik. i(.t - * 

p s ]i s > k 1 1 1 I ii d K i -l in lit ,u ^ tl f r -i J v>„ J l i iff <k 'i I 
^ iujh. ls^> Jt l ii,'u \ k \ l» I i l-iit'i 'U,'- i u M^i ifei 



sawptdrcdwith The tip of an 
recornbirsaitt viruses is than re 



i in « 



<e | , Epp^tel) UK- coartnug the cm* 
t cj i , Lin r _t »o nan it c 2 > » pi of Grace* r 

r}K remmb mi t b m cms is y.Md to nffeci Sff cells s.s ested in H mm obta* Fs »s 

i lU U i Jilt 1 c .1 i U h • it" h t * 1'' . . IV 1 

u 4 l T.fee recombii^l vmts is exited \ 

To W ^ the ^resste of (fee mmkA get* S# c^iis at* grow* h <km& 

The eefe are infected with the 

K j t>l .1 , t * miovI HM^Ln thsmedrami»reraovedand»i 

with SP900 II medium mlt 

inc . Rwkvjlte. MD) Aft« 42 ho- < I S-meihtt n ne Jtv < uCi 




m«- h l-s - vi, ,i K 1 <* 'uvim , r V the protein codisg iequeace. <5»d 



Add. 



tWkeUK Jot 8 >.i ■ -,[« >v - R\A t , U r<* 

be ac&eved with the oily artel late promoters from SV40, the teg. * 
a TRsi from R*uov»ru<*s e g , RS\ , HTJ VI IflVI atht ?r . , , T x • < -mUi oHto 




, Uppsala SwedeaX 
(ATCC ru t T i * pBC I2M.I (ATCC 67109) 
M«"i on tw,; u* s fit * , uU I e used incbde, huoun HeL, 203, H £ ) and fatkat cells 
n Ltf MH * i 1 jiu* f 1 27 f^l aiui CVJ , qiMti QC 1 relk m>^ I 

' . ii M hn . i I in r - . k r, hoi ■ lis. 

Attentively, (lis gene ca» fee expressed m ^tbk cell Issues that conttirt the gem 

< I i <> , v i t f J i4t \it with a s . ' 1' I i l wi .;.udi a.i 

■ ! it _ ii i ^, \ t i, n Jj i!k i im<i i 1 "I i i i nTHfecjed 



)i» >I .tl\V ^UJ ^ *» U^MItlU.J lO^Ot^ hi^'J, UII!lM<tl!K 

aiooW prMsfe. The Dfffi* (diptaate rstaass) matte is useful to develop cell 

li, < m f h i-V is, U ci, J i i i K ' tt vi 

\n<rttas UMf lui so eos. u m&cr « rt*e eszvme gla^miui: ^mius t » * Mi. jih>, «/ 
Bmeh&Hd 207(277-279 (1991% Bsbbfegto, «t *&* BhWeekmh®? lfcttiMH 
(199^ Using lh«se markers, the rosmmalsan ce*is art- ;:?<hm] it> ..d-.-ct-. itiedsum and 



wUvKr.,,,! nit drrr-v ( tn t m !> »h ) <„\m ? _ < 

^dvrs u^l I | ,i i it , j"-iEr , ~!! 

I'h*evp:c ii- Hi ml • . i (1 - , ^ tor U PR* of the 

Rous Sarc ma \ mTulIen er of Wo/ ft Biol <-l<t4*Ti p sa < wn 

o 1 3, t \ l\ - < ir< « {Boston. <v a* s €eU 41:521-530 (ls>8$». Multiple d&mm ®m 
e^^s.thihes^net^twvmed^u^ ,t- '. . 1 «-■■..> ■, I i - u, : ttie 
ifcrow at - 1 ' i . • *riT3t The >«ctcre contain jr additwo the V i m >n tk- 
j K tac.ii 1 5 iu , t li nit ... n in in, s 



/« COS Oik 



Exttmph f(a) t toning ami i 

Hie express 
eDMA encoding ibe 

peDNAJ/Amp m pcONAHl n« fetch * ait K» bus <mt ftam lava^ea inc > 

Uhf^Ut. to- po-p^at N t f i. G i t ill i_ in nj.iv. 

of r^katbB tor Pmm mM m mk®ygs& c*Jl$ (4) a €MV promoter, a peiygaker, m 
NV40inrnin,^^cvc^hHxlons scoffer - u . ■■■ i : , ,:mmi, S ' m "H V tsg u. 
» ^Mm potMors) Flowed by « teniMwt codon ami pol^tei^aiiaB signal 

tun • d - 1 tt . [ i ,nt I i u «. v c t> -<\ t i l o i ; tK 

CM\ promote! and opcrably itnkerf to the SV40 irstran and the \! «i s ji b 

derived from the influx hmrnggfe^b pmm described l>y Wilson and ®&lm®m 
w {CeUMxm (I9M)), The tea of the HA tag to the large? protein allows easy 

u'KLMiinJ >t u^rUuvn^-'utrMi?! < s^t G\h ib nnitii/^ tin- 

I i* epitope ucDN \M1 contains. » aJdrtran, shs sdeciahle nettttydfl marfer 
4 DN A figment; encoding the compile p^lvpsp^ » c 

the poi j fete r«i?o?s *t the vector so that nmbinaiit pmm mpmmn is d 
^ the CMV promoter. The pbsmid so«&b strategy Is as follows. 1 he fofhstatirs^ 

. ' r <. I - ► *rt> . o , t 



I n ti . • NilT-l-S j i.i c ji i k o «. tu u, it* d nth* 
vdi x IV^pwtra o. U in n- - -I ml kui-'tHImu ^Konkvi - 
AUG suit eodo& a«d 22 m»d*oude* ol>K . - in^s f she toim^ctc K>M "v- 
polypeptkie, r,:is the foibwbg mqumx^: S'-CAT CGC GjGATO GCC ACC ATG CGT 
< l x < <,ti UG M \ f U, < - iM G 10 V k i The ' o*ir u coma ; , th 
xmdrfbed Asp m md 23 ofaudsodde* comple^tary to ?ie 3' coding zequmze 
mtm^fute . bd k r<- Mi: Vu f , ( ^oe » ^ th- - ^Airy 5'- TV A t'^G T T t G\t« 

CAC GAA GTT CTC TIC CTC TIC (SBQ H> NO: 17) 



wo<nM« pel ■• \ <m> mm 
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1 PC £ ampllgd t>N \ fragment and i 1 t. :s 1 

ivsh Ham iU rir J ? , H -> -i I th s li_„\ > 1 t _ m n v , ^ u tu^K mKHl mi^ £ 
v i n^ntii k! ^ t t ilo, t \ 1 ^'i iJn; 

Uini n Ih'uh'i | '-i'l, an p ill, ti Ik f k v lh ?hui - imi m i i 
j3! 1 ii ti 'i r i t" m , I) v \ I aJ 1 i* i^uit 

■ -tic- „n 1 u>"i ; f s -.-i i iHiwUsMsni nh< nuai'. -5 x p v* nt the 
rui^nr i ri i Mi k L'a t ! i x ^»4HkV 

i 01 eXptes ji < . . 1 . iv it Ik- (0\./,,ifU i , i ! , 

expression v«eter i * f » I »«ag DEA I r <u ss d ribed - h nslance 

« v aith J >.n - ih.j I ' lti n • > ■ ,» <- . . m ' ' >, , ' v d v fir 

> J fx* ^ i I'K'Vv 5 ( V n It ir i r v x v S i rk i ' > I dh ubltY fd - 

lU I l\ H \i i t t C II 

i s f vi cm t - - - 1 \ lu< . t ii n-ni i t ' II <i 1 i . - oi 

inwMR«predprt«tio i^n mr.si ,1 cribed n * r< u s farl >. d olleag a 
J'h/^/i * f " " : ,"> / f i. f id t * i me Ibilv ik. i ! s 

('aid vprsv j , ^ * r iusvh loihscrnJ ivi!k> t t sumhhi the 
telbw^U, r r i - > i , i i I r' mr- S % in,- tu $ horns* The srfls 
W& th» media arc mlletwd and d - -JI . t* . t! uJ t I ,t J ■ I I - etm 

, k ^mnMVt( %M> S f I 5% DOC 

^nM lHh,p*r ^ ^ \ ' n i M j i , i - i < 

it i > < nj |, j h , \ >, i 1 [, i mi t_i i ii i r l it 5 f \- 1 its. t . 
-k^ v > i il ii ti <, W f pn ) i n rh j 1 1 H h<- P \*.d and 

1 *, ijitLtlp V \ L>jlls'IM) \ . ll L , [ < . Al til I i' - 

V-< m < IKi" < IN ' ' 'a 'Kb 

Example 3{b): timing mid Expremkm in CHO CtMs 

The \ tsrfor 4 ^Ose^Mr b.^- n . - r in > ft ii i I 

* ill , 'bjt i i ' ^ ii'f.\r;i u t ,K.r i 
l 1 • i ' !*■ ^ese undt'S cs^REtol of S\ - .I r i - 

C ^ebv'iM^ - tit idi>>l t hn^i^nvc-idttk* i^ ! > . tku an t > tf !. - 



wo<nM« pel ■• \ <m> mm 

m 

with these p\u*rt ^ an \ p tot h\ v wm) "he . r! , r a elective m^dsum ^dpha 

i i i f> 1 I - "-i i i i t i II I I i M , 'I ' . i ' * 

iefho e^tc >iv hi "i f \ M< ms «a cells f«sum t nivtii u e 

i\fT\t\, ■ i i ! ( . n f ]ssi ^ AtiFtt.rii/i r,(, lrt 253 

137lH19?«J M.tln lit. NU ! iwxfcw « . f« v 'vs km H^?j 107-143 
f P « VI wd Sydenham. Ml ^ SMechwd - \ >9 Q Cells grown 

s?> o^cm^on x 1 i X v. ' I . Mace d * > pE-iM-siu 

Ektt«^tu</ OHf-h i ^ilt tl if i 'not iltl^P U ,i u nO 

a . i lir i rji ME1 1 jt . i . H i -1 lr it - .t - nevoid It. ss 

Li<*u athcir'l i p T" n ^ '^ l,M cisto ■] ..'kv ■ -U I i t - . tv^jg ssionMkus 

l^>UCt*pses. of^e i i h I - l"( ' h f> t 1 ofrsvvrtc & 

<■ I f ' II i -"'ii' i >^ni. it d >- if li l - t n f > Sll 51' ( iw 

or nmre- chromosomes) of the host cell 

1 II I pf - L N ! 1 S il-.-N-, U 1 !_> .1 t' f r | ,"f II |. , t 

th^!-M 'tit u'S'wJ TP i t:ht Um'S.hlmi \ s h i~i n\ cs ti W 
Bml 5j438«44? (1985)) plus a fragment isolated from the erd*asK» of the immediate 
t ^ ci, . h T ,n < \ in i' > - 1 iC\CV BaShM,^' W ( t ''41 i -c i 

i >ovviti u . r i. i h t 1 1 i i nit. it nti. n t 

th*a(l i% ihc ink\>M i 11 t'l Mi-- <'w;JJ Vi tui /' ' b iv'i^ij tlx^e 
* r ■ it -hi J - ii nt m t k < r. i 1 . f i> i i, it > r -ik . : I v ' " 
\ i m i I U'l.i i - i i t . | i *< .jp le i,.Ju* . Lvpi l - 

& i ' th« 'isiroan S-actin jsrownv r ( s\ i I .1 r r un .- iIk i < n. <| 

Itj.'J' ,IU!I>.I'LI i-m..'ht "... WW udUltvl ( ( Milf « J; U!l 

ntk> v\r ^mn - i n < Mr i t v.ir be i^ii , -v •< ^ u su - 

[ K, l M k if > 1 1- w 1 1 I I ' l 111 ill i . >' t ■* H >Vf,N 

Vu/ t ii* ' 1 i . 1 P ' i < % * l \'>- is cthcrx'v^l I ..I '* ft " \ 

i^hu mk" ?• - " i um th« Swims grow (h (m t« m >• .';'n v it I f i t Kr- i>><ll 
SwshV ^* ( ! i ' t * *n • .^n ^ i> v "-so" ^ ,n iKti K t 

I i i ii t it 1 , < -h v u \tt suK-.jt ul i I v 



Ih j in - 'Xist jo t it ih»i f v t t ku tii . mm, ^u,,Ci4l5? 

P'Sisn r.-mivtK'vitv 

The ptemM pC4 fa digested mib ite restrioie* enzymes Bam HI m&Asp 718 

i 1 'II l \ > 11 f ,1 > 1 ll Ht ^1)1 ll's! i s S ' 'I -hi .11 -c 

<j - t t tvS ' tkv - jttfd ii'fi! i .uati >~">d 

T>> >\ V s ,>,' U l ll<. I I I t 111 it I 1 I 1 l °s t ^ 

IH M " > kviJ-i hum H.v i Ir ^ „iin'^A>it<Kt^i:-l,'J, i[.',i 

v (i i h Ik- - -i i' i i'-tini U ir '.ilir J 1 i- U ^ i - K 7lk 

, ,i t .» : < \l u -tm v >.o.1iu mi 22 md^n >X of t s t 5 >o m ^ -is il ?k* 

„ : "mi it -iii Mtw-w* it it i , < > ■ n ' k i v r-vi roc t.u \ a r i 

: VU VTG CGI ( CC tf ( 5<j < H. G C( \ C<?0 C 3 M < * "> NO IS* fhe 3 

Milt u . r f t I II l tt l( H H T III , il 1 (K ' w< It rU 

.i ipl-'t'Hir "ii'i < J if >, ii>F.,i t\ *, 1' N 1. io ttv st' "(..'J Mj"ioo^ ii 

Figure I A (SEQ ID KO: I), has the following sequence. 5' CAT CCO «GT ACC TCA 
i:? CAC QA >\ i (T f CT€ TTC CTC TTC TO .V (SEQ IB NO 1 9). 

f ipli 1 I 'i mi it v < t i ' > t ,>'.»< Hi i v 1 

md fhfT i . _ _ i ,ii i I _i Li't _mJ dif 

iVpSo^i\ L«t«d ate tk-n lighted wtdi i J ON -\ ^* ,t t > >-.v Itfl a§ w XL- 1 

I ull v < i l tr i t i i i I t t I i . i t i it u i ii 

p ins*ttt i it r j i - j i. „ i t . t -i t i > i - 1 s^eanaivNi* 

CfetV-okm K V 1 1 1 I i I- r ' ITI , I hi*t K JCBI «M!^[')J 

iLi'j Ut I a . u 1 i i i 1 I wssh 0 5 yg of tbt 

f i i i\ i i i hpi mm iTi I M < < I j j . ' , -t , " 

1.01 lilt;- 3 .l.t i k i ii > i ' IK- 1 i l:iHkw'L„i-.i t 

55 i i ti i > i ( t tf t hri if} ^ It ill x m v n 

rr ?hi \L M ii t ' i. miud with t m^mt VA\h \Hvi 2 ;ht c^N me m^t 

o i cj m^l ?rk v nrttKs .1 u- !tm m it * i ph k i , '.U \f 

i, I -i 'Hm h - 1 1> ,.j ' x _ ' i r i . .it • i I ii - r ( < I " 'I c 

I »mt -It. v <. i I \ in- if. j - 'i ,-oJ aSfd th j.fc.'-.xk'.hiU'-^U';'' pd.t dtsh-^ O? 
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100 nM ?0U iiM i ( lo«*t> *jro* ifiii at the highest £. ^ ♦ d'j.v , , o ' ui'kfiwofc ate 
'h r.;< Ti.-v I 1 ' ti t i (■ ■ ii * 

nattfhoJK'\ St.'? 1 tAt : i M ^ , M *V I in r Mi Jht s-sn c pi. ^eJi * t)^ t< 1 

the desired gene product m analysed, for kstaw. by SDS-PAGE aisd Western blot or by 



f ? */vsm dhfri&uww ttf t h'h win- 'tii "> i x 

Nortberr >hn m j is w.s$ osmed outta e 
5 using method* fesorfbsd by, 

,v ' n ' i ii'iin ' 4 . lUTi-il 'lij iii i Iff hi 

proteH) (SEQ ID NO:!) was labeled with using the m*j»ime T * DNA I ibdbg ,-cn 
(AiM*m life SeSeaceX acccrfng to n»tuifiauiw»* instroctior*. Aft«r labeling she 
15 probe w»s purified using « CHROMA SPIN-tOO** column (Ctontecfe Laboratories. 

probe was 4 i k J -> v- n u « ^us. hunu&i us <. ; K \ -r \ 
\b> t<$ik F-uVili i At 1 > 1 i j it it „ i i.iiu' ( it,u 

ws» f IM l were obi* ^ d from t om,-i \" «nJ were panned 




i 1 hi 1 r,vnn - . Ht ovar> {Vale, W, */ «/ w v ? 1 7 * -n « v 



114 

\ t ^ , | ^ S , /<' 1 , ' , > f i », t ^ K 1 I IIj T i'MJ 

1 1 {IW}}. it \ n vho*n k tr hi- u the ;r!etw of folM«-st«mul«tmg Jo ? i H bH 3 1- m„ 
the pityitan 5 bsrsd iii ^d , n iV4 mil u,f SokWK 24? OfeoS 1- i 

u > V.' .Hi'ft»f iu,^ ? * llV^TtvJx < t U * i S >CI I 

Reacts H v - H \ b v h a K m„ kf * u l i 1 «u <h t .tii»< tn < 

t Hi i if *i "it < m i i - i i' H >n u^Tu'nf^'dir/'niffr H^dw* m>< 

■ei teals (N * in < s d > me 24 SB *S « 90}.. de Winter, j F. : . Vi i 

50 <>& 1 16, 105-14 (1996), for review see Pate!, K. M J. Bkickam. Cell Bwl 

>^->^ t » \>. [ ^ f in;>v m' nkv- m, ^ <"lk hk r < ff? «. 

M4Wrr«rf" lv i, , ktUm>t 1 I'a'j^, W» t ti ' n \ ]\n |i- h 

1 11 ' 1 il > d n u iiu i. ^ i i. r + n lh „ i > vt ^ 

IS i i ~ > T f i' .ji i <m i 1 1 t l i k i I. lh i an 1 1 1 i 1 3 n M 1 jnvi t 

v v. I ill f 1 I 1 j T r 11 a i _ I J * J . Hi u u 

-i L i - s. ' t i > i if .a u t i tnu v i u - i-.il S , > 

<) ,1 K 11 >. 1 ' < thi I - 'I uVH,, n dul ( '.I ilM or 

so pj^sfary c«?!s (Sugino, K , etaL t JL BM. CShtm 268* 1 5S7M7 (1993)). to *Mmon to its 

vi if-i'.lir h ikiU I f 1 1 1 i iKi ii r r I k ikKi* ^ mut'i^fir 

irfiHU', Ml ii|\m a h r\< Here ■ ■ vin- mi it «J , »- 
1 /i <> "\ n 1 ^ ' 'i f f i tL' i u 'v t ^ >v aI-mi i l a i Lji 

! I i _ i i . t t Ills i 1k ' it ' f i I i > i 1 ' ; c v - s ■• 

3.5 nil O >. u. fv i , lh ( il i ii' h 1, i[ _ >>,') vfVMv'S'MiluiM 
ii si i f 1 ' i * i I i h in i 1 ik \ i Si 

i I i i i ii di ii ' r 1 i ! i in i i vitjf . 1 

V M t 1 f t , h> 1 • Ivi t u i th im 1 I ki 

^ t > hi o Tlt\vili)V^ m i 1 t fu tK i <l ' - - K^J m 
30 mulnp i ' 1 dl fuRct*i>ii> 



in 



We Mxt necetn!} idemiSed a human homofogcK, from th« 

i?.,-ur f k r HlO v . * * i , 1 >• b ' i ll M .iw ! fiA f oLw fKiril^ 

prolan of 263 amino adds. Hsynte et ^ have ak) reported the FoUitfatm-Refeted Get* 
5 (M JtO> U Limits S . / uf/ , < s v.n„ ] I'M - ») hV> * ,c lu.t . - <k va ti • 

stir tfiW FtRG ^ 1, i > { h * ^ 1 1*3 i . it. u ot r , if tk * J u-Uo oi 

o? m« 10« tfc<M 1 i i°Mq t> uli n * \u -re.ikpoim i 4 s breakpoint was 

c ti ii it t i t t ' t. * Ktt i n t t t t i hi vnphusft* 

!t> Then 1 j ^ tt riv| * mu -)l is'ii ^etstsst*. 

Inn, uo\ vf is » * t jk « II Pi, i htvx'»n» i 1 --irwhu r f l'i 
whi<rb liktf Miwutui '■> * d* s<> ^ mu^, * i k tmr* n H< am dtrmoRNtr.it* 
l^kiLfit ls[ ^ kn kMOuut * i fl Mr ' ^ i in tuku^ 

ke^intaeytes. Our mufti indksSe dsf&rsjsces in tlies m vh'Q m^uhikm and functions of 
15 I1.RG aid lull; i pratems 



Materials ami Methods 

Mi v ( jl ' I I i'i 'i j i J f \ to • scorch .in K [, » / * ..ic 'S; »s 

i >> ilv L k t- Stvllklllkt; n )" ^ -in t ») tlwA^ s 

M I v mpl ok a 1 ii * sr> III">1 \H8S tii a % ^ 1 om » ogoas to put $ bttttMt We named thh 
n»li * AcDNAprobccr^>P»pt>Hn S «Kerist ^1 -it nt ih irdn 

k dmu .i q io. e ; i u.t t > ,ii ^' ^ p^r -nit ■ , . i,. ir 1^ -U ^ K r.,?t „ 

fomm *Mt Iw cDMA library, This IPLRCNpedfic pn*e was used to ©fet&in a longer 
Jo, v ^ u t io n S l^c u^,i. sequence uidthe .V Bonu^i t w ^ ftlhsiAtiii-> 

25 ur i > ill . 1( h\ * 

( - ii i'i 1 1 J , :W - >\ i I- ■ m u ) t • I t u r ur'- : i i 

ceils the f LUG open reading frame without 5'- or S'.amnuislaled reasons *as dcuwd irao 
(1 - v kM^ h ^ *r ^ t k "i r r n, . H \ \\ PYf>\ Pin \i . M *J I*> 

mtopcD>\ i i 'ii it )witfcMim^dL^;u^ n f , ) t m , i , h 



m 



\.nh m 5«-fiaree HA tag m 3 myc tag t EQKLISEEDL) 1^0 in NO i at ■ 1? ™rt**yl 
tew. Bmsm kkfev epithelial 2§3 eels {ATXX}, grown m Dulbacco' s modified Eagles 
medium (OMEN supplent ed ith 1' etai c I se \im (K Si wttre traftsfected * Hh 
^I't^wtu M^h j<. -x**N \-H Ru-Jf \ 1 ON \-( I Rt i-I ,k - or h ,d 

s TIRii ««mjc» with. f f ir lx?n?A or < tun h c ! i-ui The trail ftvon was 
fu">n> < ii' hi, I ■ ,.t urn t Ltd t K^i k n_\ 1 ,i^orJtr% to *h& 
1 an, „ aires ^ ^ruct.t^Rs I Cu :uk.iiv n . 1, uv.ie .nlkUv 4S \ 0 f . si 

t I f I 1 < >, t II a > > i t S IK t S lliiltF I J [ U^ltv v 

> . I r \ > I , ( ; ,\ni* n?ra*MN&Cl .1 1" 

10 Glycerol I niM PMSI I eup*pt n ! us ml, EDI A - At \ 1 mM LwH i,g m 
Aproriiun fjigM so*toorthovaBadare ImMJ. FLftQ proteins in die ceil eofcur* 
sujserrwtants and cell iymm were ifflmuRU}*fto>^^ii J *j*h d on^ jrti-lU aiuihi 1> 

(Roche, MannJwua, tossy; 2 am&wMtlO mi for ceil supenwta«t» and I ^cmgmtn/Ki! 
tor lH Kmu j ^ m > In 1 > -I i l 1 1, i,K t \ IB * 01, < unruxo'.u \ 

is u ^'t>ii - 1 ^ v u,f .i ii 1 rtk n n^i -1 1 * n« 4 ^ is 




ree< lante-; nunc - nub) l f,sss« rwthen* h? 



IS 1 e i v 1 1 , , ' ,i i> i 1 I hi, it <> \ niiLii'lM ki, 

f I t I .1 I 11 _ I _ l_ I " I I I J Nil ! I > I 1 LI I C'd'ss 

,t 1 vi 1 hiKi, t me^V<< I a 1 n n il MfMi ir-i , n 1 it 1 I' 

to* il 5 - tb \r \ , 1 n -1 1 f I f' 1 1 n m ic ,m.< a '< 

v'M^l ,ch , in 1 ' ' _oi vkiu v Ji It*- iukU.J qji.s^J b\ j U Ki in.u ui 1 ^ ^< 1 se^irss- 

50 btre J M n ^ s 1 1 1 1 11 Im m n k >t 4i HIM 



i-ti ■ u ^IKl-' ir«f «t different Ism? paints afts? treatmei.it <> ith these reagents and u$e<$ for 
RNA bolMbn. PCS ami DM EM were purcka.^d from Ufe Technabgj.es, Inc. Cm.nvsh 

S repeated; at least twice. 

m I R N (. ii . .! - i. . RN V w^v sd^ed lu^i 

\\di f i s » > i ( vit * n ixiiinMijiniiK ( 1 1 r as v uh) \ 

1.0 (W«ra«t § >< S \ BO J 12,26 I 19 t . M prots i tys wen \ i * i 
;i i< ~ t x > \ , l in in i u t * , m \ : P t i .it i 1 vi i_> v 

!■ Ih-l^^t ! n n IM, £*' ■, n ,i I" K<1 _i it .h . pu.iiW 5n t>i ui 
the NbKn v,v t i^i iv-aki S eta!J*mc, W/ *caJ h l' \ i b< 4: 8-::2^W8y 
wm us«(l m probes. 

IS 

Memiix and Bkmmkm 

l n i i I H '* . 'i in r ill 

Ts? elucidate the functions of flR.G, \u ~n 11 i , n m marosnsiian 

teJ ^ Ik- iii lU< in _ t ._ lh' <. t . a [l dim i . \, i i <U t b s t J d C 
20 \ r 1 1 I'lft^ II . v.,1-11,'1 _a i'. : ,! - i ii > 1 i <_•, l: UK a u ll I ell \\u us 

snd 1 ill » i i i J mi- i - \ r j 1 n t hi I i it i II it ii I *- 11 
PUltttfcmtJi F:Ki ,vrvrn > ■ ,'Ki lunlnl pitumh.K" - ktJdufljW.Mu'* Vv\ 
• ol'd v ill , i HRj» hud n,>vtrx 35 U> 1> i 1 Akk u l * h n ml Us 
i ! I h i t 1 ' i i n rr^ il i ti> u } Rt M v~ n i l s t i k ^ 

J5 ? i"V ti in j il£. |if i i J ili ..til u, ( ni KKfi , i ,i t'L,. u i tit Oiir 
L- fts / i i, th 1 K- I I i I in l d II I tit >. 1 i . Ii . 

i ' i - i i i it I Mi - r t>i t < t I Kit ;>t>it' it ' i 

I . 'i! , ' 'i i 1 i i , v . n ui r i i J Lt K I | i 1 l.i M t 

(1 bil U H fiVl'.'t'KM ' 'hi, X-j*. I'h»" V U l| ii K 1 j ^ I il f 1. a . nil! Rti i 0 

;K) h-avi; p t [i,M-rTrir< Fhe predicted molmiUr vteuMol H ^ 1 » N ^ 

k J ' t 1j ' r - r , i " l f i Ii > J k1 r< n I, 1 'li I i , i i 1 >h t 



forb;> t ycocybtkm nt the FI RG pn to - h t k << M R< g ain > m 

**« pteftcted N-£vco*vL*u>u sites (&& ?3 and nail 5) (Hagntfe, $ , £1 a* , 
16, 2949-54 <199t». Faritaisr^ ttoe diffuseae-ss of the PLIiO pmnn band on 
T5 to also aipss that FLMJ Is g 



wtmns, tefefa At bartbetiA hotnodiajer), activfe B (b««Sb«aB Iw«kvM • wl urnr 
AE ^aAbeuB beterodfeiwr)* 




into two subsets of apprcgamatdy 14 kDa fmtem* it* Vale, W., *f < ?fte inhibinfaetfvto 
jwnity GffmMmmx wm\mw&Miws, In Peptide Growth F««ors ««d Thdr Raptors % 
15 ed* Spam, M B and knhcrta A 8 , {Springer Verfagi 1 1990)) 

To determine whether FLRG is Ate to bifid activi^ »J cell* were cMrastettd 
with a C»t«rasnat Flag-tagged FLftG coestmci with either as activisi betaA-HA or wsth *b 
»H tmo ^prt^n extract i he^e t ' ,t - ilMlV^)*!» 



, *.^l^ n < euv, - r ovules 



Both f,,, , • I I • - I ■* 



a Not as the 16 k.Da monomer radet reding caHdhkMS In id Ik > w< made a 
awe* otoovtttos tta* i»d «L2W i^i«opr^>ha^i a proufe ol appfaxkuudy 

^ m<j turn the ell ^ ie F'u Li'U't m,. ! Iikyh ref- ^ , »^ -eJuc^ io*m et 4Cfmr \ 

sot into the active form of «iw A, This *®ay s m turn, 



m 

k tdl .w$«rs ^here Ft RG v»ss co»Trarefccjeft the setruivk^ A cl>N V R PC 
v mm i 1 t ut \ 1 h*. afcilrh ol \ i <f t is .>„ iU \ ,ti m \v,^s 

- i J It t I v ^ < t t I <! i j v < i | • ru m 111 1 '*!, iv- » rd FS 

>Mv . hit k it i . p-< . r.tiVs Ik it io~ 't\ir ^ -[x , pu\ if > xv 1 
s K -tt i\ I f U i ■ t ill ] h ' I "> i u a i> r J p'i of - 1 -lid. i « _ a t 3 t . 

i t V 'i m 1 i ' n .I I ( Di k 4 ri U i i 1 ! 

ci>N-\ t t,w) \ w s s nit; i m p ^it > , , >,r T i< r it t oth f it 

\0>,(tv'fK». ~t r Skk , ,ir - »t .1 t I P< k^ ^ n . S ""SS cm htttd 

- L '1 r h il .\ t It v 1 11 \ j Tk M 

1.0 hitl- dl culture mtxi = ed FLRG x 15 d 

' I ' i ' -uf i I _ -It v i t j .a it ii ' i-i r i it t \ i~ 

d^iws tii-. PO k t n ' - n t L;» <^i * - i.\-(kk F1*g-i ik'. * i Uks \ -tuKv. 

is h ^ m i hi t i f tMt k 1 k i i . s ! - - il ki[.U d . 't'fJ 
1 u&rii zgui-m > t \ ,[«. • ippmxsmstdy 20 M>a 
15 I* <Hl Wo uSm<» H w*» w-trw^icid with tedvkbeta! FLKG so 

ru<> ■ | r ■ rnu I 'l n B r>u -i ( - f i ' I > < < i \i L J> en. iK-R the 

it i irt IN'ti h k ^ '"-n f if "t i i l itttt-s \ It ol 

* R.j Hi >\ -mi , i> if - ■■ t h ^ it / ,s ij., i tIi nt I 1 [is j* | x 

f > iK*t i'i dl ik . I I. ] tn ... ' ti' ( i >i ,t.r , ,*i 's HtUW A,)! 

2x) itan.ki.'tJ j.1 > it isj l - auk 1 I " \ i sl.*.i B x\ > 

tl lllt.l t ' t 11 < , k 1 J£ < ll 1 1 1 . (II ' i 1 PC 

h iiusi . %i i 111 . v»uu i ir It s ir 1 1 , .mi . ' u 

mthn4\ II Rt i k- ! 1 -. s sn l m,kp k-itu» ■Mt'i nt^b these 

rc>k M~, IvirtMcr Kuppor" the s < nn I nt ><, i t .-ii-lli r iv < f B 

25 th? -' N ll ill t it 1 . i J* Kin int i i * , it 'ti vtn J liw 

r\> iL Vvi t ' !a1 11 " U tr . ,!> nil H s .1. <k> s'E„lt ' i i'i 1 . l>', ^ b.-HklU 

uon h- t i I » i>> , i t i k U t >I J iiti " s i.J 

I > ' '1 ,< - \ , .i'i t ; iii.M 1 Il.I U -IlT | I ti i < , 1 

J i u i t kt ii i' k (i , .kill |n Kit k'it kWwo'nb^t 
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